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anthraquinone, phthalocyanine, formazan, azomethine,
dioxazine, phenazine, stilbene, triphenylemthane, xan-
thene, thioxanthone, nitroaryl, naphthoquinone,
pyrenequinone or perylenetetracarbimide dyes which
contain once or twice the group of the general formula

W
R* N ﬁl\ N R? CH;~—SO;—Y
el LY
N CH,—S0;~Y

in which:

R* and R?are, independently of one another, hydrogen
or lower alkyl, which can be substituted by halogen,
hydroxyl, cyano, lower alkoxy, lower alkoxycar-
bonyl, carboxyl, sulfamoyl, sulfo or sulfato;

W is fluorine, chlorine, bromine, sulfo, phenylsulfonyl
or alkylsulfonyl of 1 to 4 carbon atoms;

Y is vinyl, B-substituted, B-thiosulfatoethyl, B-phos-
phatoethyl, B-alkanoyloxyethyl of 2 to 5 carbon
atoms in the alkanoyl radical, 8-benozoyloxyethyl,
f-(sulfobenzoyloxy)ethyl, B-(p-toluenesulfonylox-
y)ethyl or B-halogenoethyl.

The fiber-reactive dyes are highly suitable for the dye-
ing of carboxamido-containing and/or hydroxyl-con-
taining materials, such as, for example, synthetic poly-
amide fiber materials, wool and in particular cellulose
fiber materials with a high degree of fixation in hues

which have a high color strength and good fastness
properties.

13 Claims, No Drawings



1
WATER-SOLUBLE FIBER REACTIVE DYES

The invention is in the technical field of fiber-reactive
dyes. |

The practice of dyeing using reactive dyes has re-
cently led to increased demands on the quality of the
dyeings and the economy of the dyeing process. Conse-
quently, there is still a need for new reactive dyes hav-
ing improved properties, not only in respect to the fast-
ness properties but also a high degree of fixation on the

material to be dyed. Thus, European Patent Application

Publication No. 0,144,766A discloses fiber-reactive
dyes which contain a triazine radical to which two
fiber-reactive radicals from the vinyl sulfone series are
bound 1n each case via an ethyleneoxyethylamino
group. Nevertheless, the object of the present invention
was to find new reactive dyes which are improved in
this respect and which are capable of dyeing, in particu-
lar, cotton in all hues and have good suitability in ex-
haust processes, the cold pad-batch methods and print-
Ing processes.

This object was achieved by means of the present
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invention by finding water-soluble dyes which have the

following general formula (1).

(1)
W

A!\N RZ
g

Rx N

|
A—FN—Ls
N

CHy~S507=Y

CHy==SO3~—Y

n

In formula (1), the symbols have the following mean-
Ings:

A is the radical of a monoazo, disazo or polyazo dye
or of a heavy metal complex azo dye derived therefrom,
such as a 1:2 chromium or 1:2 cobalt complex or in
particular a 1:1 copper complex monoazo or disazo dye,
or is the radical of an anthraquinone, phthalocyanine,
formazan, azomethine, dioxazine, phenazine, stilbene,
triphenylmethane, xanthene, thioxanthone, nitroaryl,
naphthoquinone, pyrenequinone or perylenetetracarbi-
mide dye; |

R* is hydrogen or alkyl of 1 to 4 carbon atoms, such
as methyl! or ethyl, which can be substituted by halogen,
such as chlorine and bromine, hydroxyl, cyano, alkoxy
of 1 to 4 carbon atoms, such as methoxy and ethoxy,
alkoxycarbonyl of 2 to 5 carbon atoms, carboxyl, sulfa-
moyl, sulfo or sulfato, and is preferably hydrogen or
methyl;

RZis hydrogen or alkyl of 1 to 4 carbon atoms, such
as methyl or ethyl, which can be substituted by halogen,
such as chlorine and bromine, hydroxyl, cyano, alkoxy
of 1 to 4 carbon atoms, such as methoxy and ethoxy,
alkoxycarbonyl of 2 to 5 carbon atoms, carboxyi, sulfa-
movyl, sulfo or sulfato, and is preferably hydrogen;

W is fluorine, chlorine, bromine, sulfo, phenylsulfo-
nyl or alkylsulfonyl of 1 to 4 carbon atoms, such as
methylsulfonyl or ethylsulfonyl, preferably fluorine or
chlorine;

Y 1s vinyl or @-sulfatoethyl, B-thiosulfatoethyl, 3-
phosphatoethyl, 8-alkanoyloxyethyl of 2 to 5 carbon
atoms in the alkanoyl radical, such as B-acetoxyethyl,
or is B-benzoyloxyethyl, B8-(sulfobenzoyloxy)ethyl, 8-
(p-toluenesulfonyloxy)ethyl or pB-halogenoethyl, gS-
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bromoethyl or 8-chloroethyl, preferably vinyl and in
particular B-sulfatoethyl;
- n is the number 1 or 2, preferably 1.

A is preferably the radical of a mono- or disazo dye or
is the radical of an 0,0’-1:1 copper complex azo dye or
of a copper complex formazan dye, an anthraquinone
dye or phthalocyanine dye, such as a copper phthalocy-
anine dye.

The radical A can contain, bound to its basic struc-
ture, substituents customary for organic dyes, such as,
for example: alkyl groups of 1 to 4 carbon atoms, such
as methyl, ethyl, propyl, isopropyl or butyl, of these,
preferably ethyl and in particular methyl; alkoxy groups
of 1 to 4 carbon atoms, such as methoxy, ethoxy,
propoxy, isopropoxy and butoxy, of these, preferably
ethoxy and in particular methoxy; acylamino groups of
2 to 8 carbon atoms, such as an acetylamino, pro-
pionylamino or benzoylamino group; primary and
mono- or disubstituted amino groups, such as alkyl-
amino groups and dialkylamino groups of 1 to 4 carbon
atoms in the alkyl radical, it being possible for the alkyl
radicals additionally to be substituted, for example by
phenyl, sulfophenyl, hydroxyl, sulfato, sulfo and car-
boxyl, for example methylamino, ethylamino,
propylamino, isopropylamino, butylamino, N,N-di(8-
hydroxyethyl)amino, N,N-di(8-sulfatoethyl)amino, sul-
fobenzylamino, N,N-di(sulfobenzyl)amino and diethyl-
amino groups; alkoxycarbonyl groups having an alkyl
radical of 1 to 4 carbon atoms, such as methoxycarbonyl
and ethoxycarbonyl; alkylsulfonyl groups of 1 to 4 car-
bon atoms, such as methylsulfonyl and ethylsulfonyl;
trifluoromethyl, nitro and cyano groups; halogen
atoms; such as fluorine, chlorine and bromine; carbam-
oyl groups which can be mono- or disubstituted by
alkyl of 1 to 4 carbon atoms, it being possible for the
alkyl radicals to be substituted in turn, such as, for ex-
ample, by hydroxyl, sulfato, sulfo, carboxyl, phenyl and
sulfophenyl, such as, for example, N-methylcarbamoyl
and N-ethylcarbamoyl; sulfamoyl groups which can be
mono- or disubstituted by alkyl groups of 1 to 4 carbon
atoms, and N-phenyl-N-alkylsufamoyl groups having
an alkyl group of 1 to 4 carbon atoms, it being possible
for these alkyl groups to be substituted in turn by hy-

droxyl, sulfato, sulfo, carboxyl, phenyl and sulfophenyl,
such as, for example, N-methylsulfamoyl, N-ethylsul-
famoyl, N-propylsulfamoyl, N-isopropylsulfamoyl, N-
butylsulfamoyl, N-(8-hydroxyethyl)sulfamoyl and
N,N-di(8-hydroxyethyl)sulfamoyl; N-phenylsulfamoyl,
ureido, hydroxyl, carboxyl, sulfomethyl and sulfo
groups; B-sulfatoethylsulfonyl, B-thiosulfatoethylsulfo-
nyl, 8-phosphatoethylsulfonyl, 8-acetoxyethylsulfonyl,
B-chloroethylsulfonyl and vinylsulfonyl groups.

The dye radical A is preferably substituted by one or
more, such as 2 to 4, sulfo groups, and can furthermore
preferably contain substituents selected from the group
consisting of methyl, ethyl, methoxy, ethoxy,
acetylamino, benzoylamino, amino, chlorine, bromine,
ureido, hydroxyl, carboxyl and sulfomethyl. |

The dye radical A can also have other fiber-reactive
groups known from the literature whose structure is
different from that of the general formula (2)
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W (2)

CH»=—SO»—Y

CH,—SO,—Y

in which R*, Rz, W and Y have the abovementioned
meanings. Examples of these known fiber-reactive 19
groups comprise a group from the vinylsulfonyl series,
such as a group of the formula —SO;—Y where Y has
the abovementioned meaning, which can be bound to A
via an alkylene radical, such as a methylene group, or
via a methylamino or ethylamino group, or a low- 15
molecular alkanoylamino radical which is substituted
by a detachable atom or a detachable group, a low-
molecular alkenoylamino or alkenesulfonylamino radi-
cal which is unsubstituted or substituted by a detachable
atom or a detachable group or a carbocyclic, carbocy- 20
clic-heterocyclic or heterocyclic radical which is sub-
stituted by a detachable atom or a detachable group,
which are bound to the radical A via a carbonylamino
or sulfonylamino group, the heterocyclic portions of
these radicals being four- five- or six-membered, or a 25
triazinyl or pyrimidinyl radical which is bound to the
radical A via an amino, methylamino or ethylamino
group and substituted by a detachable atom or a detach-
able group. Examples of this type of radicals include a
halogen-substituted six-membered heterocyclic radical 30
bound via an amino, methylamino or ethylamino group,
such as, for example, a halogenotriazinyl or
halogenopyrimidinyl radical, or aliphatic acylamino
radicals, such as an halogenoacetylamino or halogeno-
propionylamino radical. 35

Examples of formula radicals R* and RZ are: methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec.-butyl,
tert.-butyl, carboxymethyl, 8-carboxyethyl, 8-carboxy-
propyl, methoxycarbonylmethyl, ethoxycarbonyl-
methyl, B-methoxyethyl, B-ethoxyethyl, B-methoxy- 40
propyl, pB-chloroethyl, <-bromopropyl, S-hydrox-
yethyl, B-hydroxybutyl, B-cyanoethyl, sulfomethyl,
B-sulfoethyl, amidosulfonylmethyl and B-sulfatoethyl.

Of the 1:1 copper complex azo dyes according to the
invention, those of the benzene and naphthalene series 45
are preferred.

Preferred mono- and disazo dyes of the general for-

mula (1) are, for example those of the general formulae
(3a), (3b) and (3¢)

50
Dy N—E—N=N)y—K-2Z (3a)
Z—D\—~N=N—E—N=N)—K (3b)
L—N—N=N—E—N=N)—K—2 (3¢)

35

and the metal complex compounds derived therefrom,

such as 1:1 copper complex compounds, in which

D) is the radical of a diazo component of the benzene or
naphthalene series,

E is the radical of a middle component of the benzene or 60
naphthalene series,

K 1s the radical of a coupling component of the benzene,
naphthalene, pyrazolone, 6-hydroxy-2-pyridone or
arylacetoacetamide series,

in which Dy, E and K are substituents customary for 65

azo dyes, such as, for example, hydroxyl, amino,

methyl, methoxy, ethoxy, sulfo, carboxyl, substituted or
unsubstituted alkanoylamino groups of 2 to 4 carbon

4

atoms in the alkanoyl radical, substituted or unsubsti-
tuted benzoylamino groups and halogen atoms, such as
bromine and chlorine atoms, and D, E and K together
contain at least two sulfo groups, preferably three or
four sulfo groups,
v is the number zero or 1, and
Z is a group of the formula (2).

Furthermore, preference is given to disazo dyes of
the general formula (3d) or (3e)

Dy —N=N—K°—-N=N—I—2Z (3d)
Z2—D1—N—=N—K-N=N—Dh—2Z (3e)

in which Dj and D», independently of one another, are
the radical of a diazo component of the benzene or
naphthalene series and KU is the radical of a divalent
coupling component of the naphthalene series, in which
Dj, D;and K@can carry substituents customary for azo
dyes, such as the ones already mentioned above, in
which D1, Dj;and KCtogether contain at least two sulfo
groups, preferably three or four sulfo groups.

These azo dyes of the general formula (1) are in par-
ticular dyes of the general formulae (4a), (4b) and (4c)

Zn
D—N=N++E—N=Nj;K

(4a)

(4b)

cu (4¢)
o, /I ~
| | Z
D—N=N=—K

in which

D is in each case the radical of a diazo component
which can have meanings which are identical to or
different from one another, such as, for example, a
radical 3| of the abovementioned meaning,

E 1s the divalent radical of a couplable and diazotizable
compound, for example of the abovementioned
meaning,

K 1s the radical of a coupling component, for example of
the abovementioned meaning,

v 1s the number zero or 1,

Z is a radical of the general formula (2)

n is the number 1 or 2, preferably 1, and the radical Z is
bound to the radical D or the radical K or, where n 1s
2, 1s bound in each case to D and K or to both D,and

M 1s a hydrogen atom or an alkali metal, such as sodium,
potassium or lithium.

The vanous possibilities of synthesizing the dyes
according to the invention will be described later. One
of these 1s the reaction of the corresponding starting
diazo and coupling components by a coupling reaction.

Examples of these starting components are the fol-
lowing amino compounds, which can serve as diazo
components: aminobenzene, 1-amino-2-, -3- or -4-meth-
ylbenzene, l-amino-2-, -3- or -4-methoxybenzene, 1-
amino-2-, -3- or -4-chlorobenzene, Il-amino-2,5-
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dichlorobenzene, 1-amino-2,5-dimethylbenzene, 1-
amino-3-methyl-6-methoxybenzene, 1-amino-2-
methoxy-4-nitrobenzene, 4-aminobiphenyl, l-amino-
benzene-2-, -3- or 4-carboxylic acid, 2-aminodiphenyl

ether, l-aminobenzene-2-, -3- or -4-sulfonamide, -N-

methylamide, -N-ethylamide, -N,N-dimethylamide or
-N,N-diethylamide, = dehydrothio-p-toluidinesulfonic
acid, 1-amino-4-trifluoromethyl-6-sulfonic acid, 1-
amino-3- or -4-nitrobenzene, 1-amino-3- or -4-
acetylaminobenzene, l-aminobenzene-2-, -3- or -4-sul-
fonic acid, 1-aminobenzene-2,4- and -2,5-disulfonic acid,
l-amino-4-methylbenzene-2-sulfonic acid, 1-amino-3-
methylbenzene-6-sulfonic acid, 1-amino-6-methylben-
zene-3- or -4-sulfonic acid, l-amino-2-carboxybenzene-
4-sulfonic acid, l-amino-4-carboxybenzene-2-sulfonic
acid, 1-amino-4- or -5-chlorobenzene-2-sulfonic acid,
l-amino-6-chlorobenzene-3- or -4-sulfonic acid, 1-
amino-3,4-dichlorobenzene-6-suifonic acid, l-amino-
2,5-dichlorobenzene-6-suifonic  acid, l1-amino-2,5-
dichlorobenzene-4-sulfonic acid, l-amino-4-methyl-5-
chlorobenzene-2-sulfonic acid, l-amino-5-methyl-4-
chlorobenzene-2-sulfonic acid, l-amino-4- or -5-
methoxybenzene-2-sulfonic acid, 1-amino-6-methoxy-
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benzene-3- or -4-sulfonic acid, l-amino-6-ethoxyben-

zene-3- or -4-sulfonic acid, l-amino-2,4-dimethoxyben-
zene-6-sulfonic acid, 1-amino-2,5-dimethoxybenzene-4-
sulfonic acid, 1-amino-3-acetylaminobenzene-6-sulfonic
acid, 1-amino-4-acetylaminobenzene-2-sulfonic acid,
1-amino-3-acetylamino-4-methylbenzene-6-sulfonic

acid, 2-amino-l-methylbenzene-3,5-disulfonic acid, 1-
amino-4-methoxybenzene-2,5-disulfonic acid, 1-amino-
3- or -4-nitrobenzene-6-sulfonic acid, 1-aminonaphtha-
lene, 2-aminonaphthalene, l-aminonaphthalene-2-, -4-,
-5-, -6-, -7- or -8-sulfonic acid, 2-aminonaphthalene-1-,
-3-, -4-, -5-, -6-, -7- or 8-sulfonic acid, I-aminonaphtha-
lene-3,6- or -5,7-disulfonic acid, 2-aminonaphthalene-
1,5- -1,7-, -3,6-, -5,7-, -4,8, or -6,8-disulfonic acid, 1-
aminonaphthalene-2,5,7-trisulfonic acid, 2-aminonaph-
thalene-1,5,7-, -3,6,8- or -4,6,8-trisulfonic acid, 1-
hydroxy-2-aminobenzene-4-sulfonic acid, 1-hydroxy-2-
aminobenzene-3-sulfonic acid, 1-hydroxy-2-aminoben-
zene-4,6-disulfonic  acid, 1-hydroxy-2-amino-4-
acetylaminobenzene-6-sulfonic  acid, 1-hydroxy-2-
amino-6-acetylaminobenzene-4-sulfonic acid, 1-
hydroxy-2-amino-4-chlorobenzene-5-sulfonic acid, 1-
hydroxy-2-amino-4-methylsulfonylbenzene, 1-amino-2-
hydroxy-6-nitronaphthalene-4-sulfonic acid, 2-amino-1-
hydroxynaphthalene-4,8-disulfonic acid, 4-aminoben-
zene-3,4'-disulfonic acid, 3-methoxy-4-amino-6-
methylazobenzene-2',4'-disulfonic acid, 3-methoxy-4-

amino-6-methylazobenzene-2',5'-disulfonic acid, 1,3-
diaminobenzene, 1,4-diaminobenzene, 1,3-diamino-4-
chlorobenzene, 1,3-diamino-4-methylbenzene, 1,3-

diamino-4-ethylbenzene, 1,3-diamino-4-methoxyben-
zene, 1,3-diamino-4-ethoxybenzene, 1,4-diamino-2-
methylbenzene, 1,4-diamino-2-methoxybenzene, 1,4-
diamino-2-ethoxybenzene, 1,4-diamino-2-chloroben-

zene, 1,4-diamino-2,5-dimethylbenzene, 1,4-diamino-
2,5-diethylbenzene, 1,4-diamino-2-methyl-5-methoxy-
benzene, 1,4-diamino-2,5-dimethoxybenzene, 1,4-
diamino-2,5-diethoxybenzene,2,6-diaminonaphthalene,
1,3-diamino-2,4,6-trimethylbenzene, 1,4-diamino-
2,3,5,6-tetramethylbenzene, 1,3-diamino-4-nitroben-
zene, 4,4'-diaminostilbene, 4,4'-diaminodiphenylme-
thane, 4,4'-diaminobiphenyl (benzidine), 3,3'-dimethyl-
benzidine, 3,3'-dimethoxybenzidine, 3,3’-dichlorobenzi-
dine, 3,3'dicarboxybenzidine,3,3’-dicarboxymethox-
ybenzidine,2,2'-dimethylbenzidine, 4,2,-diaminodiphe-
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nyl (diphenylene), 2,6-diaminonaphthalene-4,8-disul-
fonic acid, 1,4-diaminobenzene-2-sulfonic acid, 1,4-
diaminobenzene-2,5-disulfonic acid, 1,4-diaminoben-
zene-2,6-disulfonic acid, 1,3-diaminobenzene-4-sulfonic
acid, 1,3-diaminobenzene-4,6-disulfonic acid, 1,4-
diamino-2-chlorobenzene-5-sulfonic acid, 1,4-diamino-
2-methylbenzene-5-sulfonic acid, 1,5-diamino-6-methyl-
benzene-3-sulfonic acid, 1,3-diamino-6-methylbenzene-
4-sulfonic acid, 3-(3'-amino-benzoylamino)-1-aminoben-
zene-6-sulfonic acid, 3-(4’-aminobenzoylamino)-1-
aminobenzene-6-sulfonic acid, 1-(4’-aminoben-
zoylamino)-4-aminobenzene-2,5-disulfonic acid, 1,4-
diaminobenzene-2-carboxylic acid,1,3-dtaminobenzene-
4-carboxylic acid, 1,2-diaminobenzene-4-carboxylic
acid, 1,3-diaminobenzene-5-carboxylic acid, 1,4-
diamino-2-methylbenzene, 4,4'-diaminodiphenyl oxide,
4,4'-diaminodiphenylurea-2,2'-disulfonic acid, 4,4,-
diaminodiphenyl-oxyethane-2,2'-disulfonic acid, 4,4'-
diaminostilbene-2,2'-disulfonic acid, 4,4'-diaminodi-
phenylethane-2,2'-disulfonic acid, 2-amino-5-aminome-
thylnaphthalene-1-sulfonic acid, 2-amino-5-aminome-
thylnaphthalene-1,7-disulfonic acid, 1-amino-4-
methoxy-5S-aminomethylbenzene-6-sulfonic acid, 2-(83-
sulfatoethylsulfonylphenylaniline, 3-(3-sulfatoethylsul-
fonyDaniline, 4-(B-sulfatoethylsulfonyl)aniline, 2-car-
boxy-5-(B-sulfatoethylsulfonyl)aniline, 2-chloro-3-(8-
sulfatoethylsuifonylaniline, 2-chloro-4-(3-sulfatoethyl-
sulfonyl)aniline, 2-ethoxy-4- or -5-(8-sulfatoethylsul-
fonyDaniline, 2-ethyl-4-(8-sulfatoethylsulfonyl)aniline,
2-methoxy-5-(8-sulfatoethylsulfonyl)aniline,  2,4-die-
thoxy-5-8-sulfatoethylsulfonyl)aniline, 2,4-dimethoxy-
5-(B-sulfatoethylsulfonyl)aniline, 2,5-dimethoxy-4-(3-
sulfatoethylsulfonyl)aniline, 2-methoxy-5-methyl-4-(3-
sulfatoethylsulfonyl)aniline, 2- or 3- or 4-(8-thiosulfato-
ethylsulfonyl)aniline, 2-methoxy-5-(3-thiosuifatoethyl-
sulfonylaniline, 2-sulfo-4-(8-phosphatoethylsulfonyl-
)aniline, 2-sulfo-4-vinylsulfonylaniline, 2-hydroxy-4- or
-5-(3-sulfatoethylsulfonyl)aniline, 2-chloro-4- or -5-(8-
chloroethylsulfonyl)aniline, 2-hydroxy-3-sulfo-5-(3-sul-
fatoethylsulfonyl)aniline, 3- or 4-(3-acetoxyethylsul-
fonyl)aniline, 2-methoxy-4-[3-(N-methyltauryl)ethyl-
sulfonyl]aniline, 5-(B-sulfatoethylsuifonyl)-2-
aminonaphthalene, 6- or 7- or 8-(8-sulfatoethylsul-
fonyl)-2-aminonaphthalene, 6-(8-sulfatoethylsulfony!)-
1-sulfo-2-aminonaphthalene, 5-(8-sulfatoethylsulfonyl)-
1-sulfo-2-aminonaphthalene, 8-(8-sulfatoethylsulfonyl)-
6-sulfo-2-aminonaphthalene.

If in the synthesis according to the invention the
diazo component used is an aminoacetyl compound
instead of a diamine, from which afterwards the acetyl
group 1s again cleaved off by hydrolysis, it is possible to
use the monoacetyl compounds of the abovementioned
diazo components, such as, for example, 1-acetylamino-
3-amino-benzene-4-sulfonic acid and 1-acetylamino-4-
aminobenzene-3-sulfonic acid.

Examples of coupling components which can serve
for the synthesis of the azo dyes according to the inven-
tion are: phenol, 1-hydroxy-3- or -4-methylbenzene,
I-hydroxybenzene-4-sulfonic acid, 1-hydroxynaphtha-
lene, 2-hydroxynaphthalene, 2-hydroxynaphthalene-6-
or -7-sulfonic acid, 2-hydroxynaphthalene-3,6- or -6,8-
disulfonic acid, l-hydroxynaphthalene-4-sulfonic acid,
1-hydroxynaphthalene-4,6- or -4,7-disulfonic acid, 1-
amino-3-methylbenzene, 1-amino-2-methoxy-5-methyl-
benzene, 1l-amino-2,5-dimethylbenzene,  3-amino-
phenylurea,l-amino-3-acetylaminobenzene, 1-amino-3-
hydroxyacetylaminobenzene, 1,3-diaminobenzene-4-
sulfonic acid, 1-aminonaphthalene-6- or -8-sulfonic acid,
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1-amino-2-methoxynaphthalene-6-sulfonic  acid, 2-
aminonaphthalene-5,7-disulfonic  acid,  1-amino-8-

hydroxynapthalene-4-sulfonic acid, 1-amino-8-hydrox-
ynaphthalene-6sulfonic acid, 1-amino-8-hydroxynaph-
thalene-2,4-disulfonic acid, 2-hydroxy-3-aminonaphtha-
lene-5,7-disulfonic acid, 1-amino-8-hydroxynaphtha-

lene-2,4,6-trisulfonic acid, 1-hydroxy-8-
acetylaminonaphthalene-3-sulfonic acid, 1ben-
zoylamino-8-hydroxynaphthalene-3,6- or -4,6-disul-

fonic acid, 2-benzoylamino-5-hydroxynaphthalene-7-
sulfonic acid, 2-amino-5-hydroxynaphthalene-7-sulfonic
acid, 2-methyl- or 2-ethylamino-5-hydroxynaphthalene-
7-sulfonic acid, 2-(N-acetyl-N-methylamino)-5-hydrox-
ynaphthalene-7-sulfonic acid, 2-acetylamino-5-hydrox-
ynaphthalene-7-sulfonic acid, 2-amino-5-hydroxynaph-
thalene-1,7-disulfonic acid, 2-amino-8-hydroxynaphtha-
lene-6-sulfonic acid, 2-methylamino- or 2-ethylamino-8-

hydroxynaphthalene-6-sulfonic acid, 2-N-acetyl-N-
methylamino)-8-hydroxynaphthalene-6-sulfonic  acid,
2-acetylamino-8-hydroxynaphthalene-6-sulfonic  acid,

2-amino-8-hydroxynaphthalene-3,6-disulfonic acid, 2-
acetylamino-8-hydroxynaphthalene-3,6-disulfonic acid,
1-amino-5-hydroxynaphthalene-7-sulfonic  acid,
amino-8-hydroxynaphthalene-3,6- or -4,6-disulfonic
acid, 1-acetylamino-8-hydroxynaphthalene-3,6- or -4,6-
disulfonic acid, 1-(4’-aminobenzoylamino)-8-hydrox-
ynaphthalene-3,6- or -4,6-disulfonic acid, 1-(4'-nitroben-
zoylamino)-8-hydroxynaphthalene-3,6- or -4,6-disul-
fonic acid, 1-(3'-aminobenzoylamino)-8-hydroxynaph-
thalene-3,6- or -4,6-disulfonic acid, 1-(3'-nitroben-
zoylamino)-8-hydroxynaphthalene-3,6- or -4,6-disul-
fonic acid, 3-methyl-5-pyrazalone, 1-phenyl-3-methyl-
5-pyrazolone,  1-(4'-sulfophenyl)-5-pyrazolone-3-car-
boxylic acid, 1-(3'-aminophenyl)-3-methyl-5-pyrazo-
lone, 1-(2',5'-disulfophenyl)-3-methyl-5-pyrazolone, 1-
(2'-methyl-4'-sulfophenyl)-5-pyrazolone-3-carboxylic
acid, 1-(4',8'-disulfonaphthyl-[8'])-3-methyl-5-pryazo-
lone, 1-(5',7'-disulfonaphthyl-[2'])-methyl-5-pyrazolone,
1-(2',5'-dichloro-4’'-sulfophenyl)-3-methyl-5-pyrazo-
lone, 3-aminocarbonyl-4-methyl-6-hydroxy-2-pyridone,
1-ethyl-3-cyano- or -3-chloro-4-methyl-6-hydroxy-2-
pyridone, 1-ethyl-3-sulfomethyl-4-methyl-6-hydroxy-2-
pyridone, 2,4,6-triamino-3-cyanopyridine, 2-(3'-sulfo-
phenylamino)-4,6-diamino-3-cyanopyridine, 2-(2'-
hydroxyethylamino)-3-cyano-4-methyl-6-aminopyri-
dine, 2,6-bis(2'-hydroxyethylamino)-3-cyano-4-methyl-
pyridine, l-ethyl-3-carbamoyl-4-methyl-6-hydroxy-2-
pyridone, 1-ethyl-3-sulfomethyl-4-methyl-5-carbamoyl-
6-hydroxy-2-pyridone,  N-acetoacetylaminobenzene,
I-(N-acetoacetylamino)-2-methoxybenzene-5-sulfonic
acid, 4-hydroxyquinol-2-one, 1-amino-8-hyroxy-2-
(phenylazo)naphthalene-3,6-disulfonic acid, 1-amino-8-
hydroxy-2-(4'-sulfophenylazo)naphthalene-3,6-disul-
fonic acid, 1-amino-8-hydroxy-2-(2',5'-disulfo-
phenylazo)-naphthalene-3,6-disulfonic  acid, 1-(B-
aminoethyl)-3-cyano-4-methyl-6-hydroxy-2-pyridone,
1-(y-aminopropyl)-3-suifomethyl-4-methyl-6-hydroxy-
2-pyridone, 1,3-diaminobenzene, 1-amino-3-N,N-di-(3-
hydroxyethyl)aminobenzene, l-amino-3,N,N-di-(3-sul-
fatoethyl)aminobenzene, 1-amino-3-N,N-di(8-hydrox-
yethylDamino-4-methoxybenzene, 1-amino-3,N,N-di-(83-
sulfatoethyl)amino-4-methoxybenzene, 1-amino-3-sul-
fobenzylaminobenzene, l-amino-3-sulfobenzylamino-4-
chlorobenzene, 1-amino-3-N,N-di-(sulfobenzyl)amino-
benzene, 2-(4-8-sulfatoethylsulfonylphenyl)-3-methyl-
5-pyrazolone and 1-(4-8-sulfatoethylsulfonylphenyl)-3-
carboxy-3-pyrazolone.
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Aromatic radicals D or D of the diazo components
D-NH, or D;—NH, which do not carry any fiber-reac-
tive group of the general formula (3) are, for example,
those of the amines of the general formulae (5a) and (5b)

NH>

NH>
pl

p3 (SO3 M),

(5a) (5b)

in which

P! is hydrogen, sulfo or a group of the general formula
—S0Or»—Y where Y has the abovementioned mean-
ing,

p? is hydrogen, methyl, ethyl, methoxy, ethoxy, alkan-
oyl of 2 to 5 carbon atoms, such as acetyl and propio-
nyl, cyano, carboxyl, sulfo, alkoxycarbonyl of 2 to 5
carbon atoms, carbamoyl, N-(C;~Cs-alkyl)-carbam-
oy}, fluorine, chlorine, bromine or trifluoromethy],

p3 is hydrogen, methyl, ethyl, methoxy, ethoxy, cyano,
carboxyl, sulfo, alkanoylamino of 2 to 5 carbon

atoms, such as acetylamino, alkoxycarbonyl of 2 to 5

carbon atoms, carbamoyl, N-(Cij-Cgs-alkyl)carbam-

oyl, fluorine, chlorine, nitro, sulfamoyl, N-(C{-Cs-
alkyl)sulfamoyl, alkylsulfonyl of 1 to 4 carbon atoms,
phenylsulfonyl or phenoxy,

in which the benzene ring in formulae (5a) and (3b) can

additionally contain a hydroxyl group in the ortho posi-

tion relative to the amino group,

m is the number zero, 1 or 2, (in which this group, in the
case where p is zero, is a hydrogen atom) and

M has the abovementioned meaning.

Of these, P2is preferably hydrogen, methyl, methoxy,
bromine, chlorine, carboxy! and sulfo and P? is hydro-
gen, methyl, methoxy, chlorine, carboxyl, sulfo and
acetylamino.

The groups “sulfo”, “carboxyl”, “phosphato”, “thi-
osulfato” and *sulfato’ include not only their acid form
but also their salt form. Accordingly, sulfo groups are
groups corresponding to the general formula —SO3M,
carboxyl groups are groups corresponding to the gen-
eral formula —COOM, phosphato groups are groups
corresponding to the general formula —OPO3M;, thi-
osulfato groups are groups corresponding to the general
formula —S—SO3M and sulfato groups are groups
corresponding to the general formula —OSO3M, where
M has in each case the abovementioned meaning.

Examples of aromatic amines of the general formula
D—NH)j in accordance with formulae (5a) and (5b) are:
2-amino or 4-aminobenzoic acid, 3-aminobenzoic acid,
3-chloroaniline-6-carboxylic acid, aniline-2- or -3- or
-4-sulfonic acid, 2,5-disulfoaniline, 2,4-disulfoaniline,
3,5-disulfoaniline, 2-aminotoluene-4-sulfonic acid, 2-
aminoanisole-5-sulfonic acid, 2-aminoanisole-5-sulfonic
acid, 4-aminoanisole-2-sulfonic acid, 2-ethoxyaniline-5-
sulfonic acid, 2-ethoxyaniline-4-sulfonic acid, 4-sulfo-2-
aminobenzoic acid, 2,5-dimethoxyaniline-4-sulfonic
acid, 2,4-dimethoxyaniline-5-sulfonic acid, 2-methoxy-
S-methylaniline-4-sulfonic acid, 4-aminoanisole-3-sul-
fonic acid, 4-aminotoluene-3-sulfonic acid, 2-aminotol-.
uene-53-sulfonic acid, 2-chloroaniline-4-sulfonic acid,
2-chloroaniline-3-sulfonic acid, 2-bromoaniline-4-suli-
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fonic acid, 2,6-dichloroaniline-4-sulfonic acid,2,6-dime-
thylaniline-3-sulfonic acid or -4-sulfonic acid, 3-
acetylamino-6-sulfoaniline, = 4-acetylamino-2-sulfoani-
line, 1-aminonaphthalene-4-sulfonic acid, 1-aminonaph-
thalene-3-sulfonic: acid, 1-aminonaphthalene-5-sulfonic
acid, 1-aminonaphthalene-6-sulfonic acid, 1-aminonaph-
thalene-7-sulfonic acid, 1-aminonaphthalene-3,7-disul-
fonic acid, l-aminonaphthalene-3,6,8-trisulfonic acid,
l-amino-naphthalene-4,6,8-trisulfonic acid, 2-naph-
thylamino-5-sulfonic acid or -6- or -8-sulfonic acid,
2-aminonaphthalene-3,6,8-trisulfonic acid, 2-
aminonaphthalene-6,8-disulfonic acid, 2-aminonaphtha-
lene-1,6-disulfonic acid, 2-aminonaphthalene-1-sulfonic
acid, 2-aminonaphthalene-1,5-disulfonic acid, 2-
aminonaphthalene-3,6-disulfonic acid, 2-aminonaphtha-
lene-4,8-disulfonic acid, 4-(8-sulfatoethylsulfonyl)ani-
line, 3-(B-sulfatoethylsulfonyl)aniline, 2-sulfo-5-(83-sul-
fatoethylsuifonylaniline, 2-sulfo-4-(83-sulfatoethylsul-
fonylaniline, 2-methoxy-5-(8-sulfatoethylsulfonyl)ani-
line, 2-methoxy-5-methyl-4-(B-sulfatoethylsulfonyl)ani-
line, 2,5-dimethoxy-4-(8-sulfatoethylsulfonyl)aniline,
2-amino-5-(B-sulfatoethylsulfonyl)phenol, 2-amino-4-
(B-sulfatoethylsulfonyl)phenol,
thylsulfonyl)-naphthalene-8-sulfonic acid, 2-amino-8-
(B-sulfatoethylsulfonyl)naphthalene-6-sulfonic acid,
2-amino-5-(B-sulfatoethylsuifonyl)naphthalene-7-sul-
fonic acid and 2-amino-7-(8-sulfatoethyisuifonyl)naph-
thalene-5-sulfonic acid.

Aromatic amines of the diazo component Z—-
D—NH; or Z—D;—NH; containing the fiber-reactive
radical Z are preferably derived from aromatic amines
of the general formulae (6a) and (6b)

PZ

RX R
| NH; |
H~—N H~—N

P3 (SO3M)

(6a) (6b)

in which R*, M, m, P2 and P3 have the abovementioned,
in particular the preferred meanings, it being possible
for the benzene ring in formulae (6a) and (6b) to contain
additionally a hydroxyl group in the ortho position
relative to the amino group —NH.,.

Examples of amines of the general formulae (6) are:
1,3-diaminobenzene, 1,3-diaminobenzene-4-sulfonic
acid, 1,3-diaminobenzene-4,6-disulfonic acid, 1,4-
diaminobenzene, 1,4-diaminobenzene-2-sulfonic acid,
1,4-diaminobenzene-2,5-disulfonic acid, 1,4-diamino-2-
methylbenzene, 1,4-diamino-2-methoxybenzene, 1,3-
diamino-4-methylbenzene, 1,5-diamino-4-methylben-
zene-2-sulfonic acid,1,5-diamino-4-methoxybenzene-2-
sulfonic acid, 1,3-diaminobenzene-5-sulfonic acid, 1,3-
diamino-5-methylbenzene, 2,6-diaminonaphthalene, 2,6-
diaminonaphthalene-4,8-disulfonic acid, 2-amino-5-
methylaminonaphthalene-1-sulfonic acid, 2-amino-5-
methylaminonaphthalene-1,7-disulfonic acid and 1,4-
diaminonaphthalene-6-sulfonic acid.

Preferred radicals D, D1 or D, with or without the
radical Z are in formulae (3a) to (3e), (4a) and (4b) those
of the general formulae (5¢) and (5d) or (5g) and in
formula (4¢c) those of the general formulae (5¢) and (5f)
or (5h):
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p? |
p3 (SOSM)m
(5¢) (5d)
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p3 (SO3M),,,
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p2 P2
p3 p3
(5g) (Sh)
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meanings.

Aromatic radicals E of a couplable and diazotizable
compound of the general formula H—E—NH} are, for
example, those of the general formulae (7a), (7b) and

p2 'Q
pd (SO3M)

(7a)

(SO3M)p,

NH%S (7¢)

(7b)

(7c)

in which

p? and M have the abovementioned meanings,

p* is hydrogen, alkyl of 1 to 4 carbon atoms, such as
methyl or ethyl, alkoxy of 1 to 4 carbon atoms, such
as methoxy or ethoxy, chlorine, alkanoylamino of 2
to 5 carbon atoms, such as acetylamino and pro-
pionylamino, benzoylamino, ureido, phenylureido,
alkylureido of 1 to 4 carbon atoms in the alkyl radical,
phenylsulfonyl or alkylsulfonyl of 1 to 4 carbon
atoms and

m is the number zero, 1 or 2, (in which this group, in the
case where p is zero, is a hydrogen atom).
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Examples of these compounds are: aniline, 3-
methylaniline, 3-chloroaniline, 2,5-dimethylaniline, 2,5-
dimethoxyaniline,  3-methoxyaniline, = 3-methyl-6-
methoxyaniline, 3-aminophenylurea, 3-acetylamino-6-
methylaniline,  2-amino-4-acetylaminobenzene-1-sul-
fonic acid, 1-aminonaphthalene, 1-aminonaphthalene-6-
or -7- or -8-sulfonic acid, 3-acetylaminoaniline, 2-
methylaniline, 2-methoxyaniline, 3-benzoylaminoani-
line, 2,3-dimethylaniline, 3,5-dimethylaniline, l-amino-
2-methoxy-5-acetylaminobenzene,3-pro-
pionylaminoaniline, 3-butyrylaminoaniline, 2-sulfo-3-
acetylaminoaniline, 2-amino-5-naphthol-7-sulfonic acid
and 2-amino-8-naphthol-6-sulfonic acid.

The radicals K of the coupling component preferably
come from the aniline, naphthalene, pyrazole and acy-
lacetarylide series; they can contain fiber-reactive
groups.

Examples of coupling components of the formula
H-K of the aniline and naphthalene series are anilines,
N-mono- and  N,N-disubstituted anilines, m-
phenylenediamines and their derivatives, naphtholsul-
fonic acids, aminonaphthalenes, naphthols, hydroxyi-

10

15

naphthoic acid derivatives, aminonaphthalenesulfonic

acids or aminonaphtholsulfonic acids.

Coupling components of the formula H-K which do
not carry any fiber-reactive group of the general for-
mula (2) are, for example, compounds of the general
formulae (8a) to (8g)

HO HO P>
(SO3M),» (SO3M)m
(8a) (8b)
P OH I'ﬂ
/P8 N-—’i‘-—PI
N / p3
\ 9
P = N
P? PIU
(8c) (8d)
pll HO—C—CH;j;
. o P!
mp I
CO—NH
— Pz
HO N~ O
I |
Pll P3
(8e) (8f)
(8g)
in which

Pl P2 P3 m and M have the abovementioned mean-
Ings,
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P5 is alkylureido containing alkyl groups of 1 to 6 car-
bon atoms, phenylureido, phenylureido which is sub-
stituted in the phenyl radical by chlorine, methyl,
methoxy, nitro, sulfo and/or carboxyl and/or a group
—S02Y where Y has the abovementioned meaning,
alkanoylamino of 2 to 7 carbon atoms, such as, for
example, acetylamino and propionylamino, cyclohex-
anoylamino, benzoylamino or benzoylamino which is
substituted in the benzene ring by chlorine, methyl,
methoxy, nitro, sulfo and/or carboxyl and/or a group
—SO;—Y where Y has the abovementioned mean-
Ing,

P¢ is hydrogen, alkyl of 1 to 4 carbon atoms, such as
methyl and ethyl, alkoxy of 1 to 4 carbon atoms, such
as methoxy and ethoxy, bromine, chlorine or al-
kanoylamino of 2 to 7 carbon atoms, such as
acetylamino and propionylamino,

P7 is hydrogen, alkyl of 1 to 4 carbon atoms, such as
methyl and ethyl, alkoxy of 1 to 4 carbon atoms, such
as methoxy and ethoxy, chlorine, alkanoylamino of 2
to 7 carbon atoms, such as acetylamino and pro-
pionylamino, ureido or phenylureido,

P? is hydrogen or alkyl of 1 to 4 carbon atoms, which
can be substituted by hydroxyl, cyano, carboxyl,
sulfo, sulfato, methoxycarbonyl, ethoxycarbonyl or
acetoxy,

P? is alkyl of 1 to 4 carbon atoms, which can be substi-
tuted by hydroxyl, cyano, carboxyl, sulfo, sulfato,
methoxycarbonyl, ethoxycarbonyl or acetoxy, or is
benzyl or phenyl or phenyl which is substituted by
alkyl of 1 to 4 carbon atoms, alkoxy of 1 to 4 carbon
atoms, chlorine and/or sulfo,

P10 is hydrogen, alkyl of 1 to 4 carbon atoms, such as
methyl, cyano, carboxyl, carbalkoxy of 2 to 5 carbon
atoms, such as carbomethoxy and carbethoxy, car-
bamoyl or phenyl, preferably methyl, carboxyl, me-
thoxycarbonyl, ethoxycarbonyl or phenyl and in
particular methyl or carboxyl,

T 1s a benzene or naphthalene ring, preferably a benzene
ring,

P!lis hydrogen, alkyl of 1 to 6 carbon atoms, preferably
1 to 4 carbon atoms, which can be substituted by
phenyl or sulfophenyl or by hydroxyl, amino, me-
thoxy, ethoxy, carboxyl, sulfo, acetylamino, ben-
zoylamino or cyano, or is cyclohexyl, phenyl or
phenyl which is substituted by carboxyl, sulfo, ben-
zoylamino, acetylamino, methyl, methoxy, cyano
and/or chlorine, and is preferably hydrogen or alkyl
of 1 to 4 carbon atoms, which can be substituted by
phenyl, sulfo or sulfophenyl,

P12is hydrogen or alkyl of 1 to 4 carbon atoms, such as
methyl, or is alkyl of 1 to 4 carbon atoms substituted
by alkoxy of 1 to 4 carbon atoms, such as methoxy, or
cyano, preferably alkyl of 1 to 4 carbon atoms or
phenyl, and

P13 is hydrogen, chlorine, bromine, sulfo, carbamoyl,
methylsulfonyl, phenylsulfonyl, cyano or sulfoalkyl
of 1 to 4 carbon atoms, preferably hydrogen, sulfo or
sulfoalkyl containing an alkyl radical of 1 to 4 carbon
atoms, such as sulfomethyl, or is cyano or carbamoyl.
Examples of compounds of the general formulae (8)

are: 1-naphthol-3-sulfonic acid, 1-naphthol-4-sulfonic

acid, 1-naphthol-5-sulfonic acid, 1-naphthol-8-sulfonic
acid, 1-naphthol-3,6-disulfonic acid,l-naphthol-3,8-
disulfonic acid, 2-naphthol-5-sulfonic acid, 2-naphthol-
6-sulfonic acid, 2-naphthol-7-sulfonic acid, 2-naphthol-
8-sulfonic acid, 2-naphthol-3,6-disulfonic acid, 2-naph-
thol-6,8-disulfonic acid, 2-naphthol-3,6,8-trisulfonic
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acid,
fonic acid, 1-benzoylamino-8-hydroxynaphthalene-3,6-
disulfonic acid, l-acetylamino-8-hydroxynaphthalene-
4,6-disulfonic acid, 1-benzoylamino-8-hydroxynaphtha-
lene-4,6-disulfonic acid, 2-acetylamino-5-hydroxynaph-
thalene-7-sulfonic acid, 3-acetylamino-5-hydroxynaph-
thalene-7-sulfonic acid, 2-methylamino-8-hydroxynaph-
 thalene-6-sulfonic acid or 2-(3'- and 4'-suifophenyl-
Jamino-8-hydroxynaphthalene-6-sulfonic acid, 3-(3'-
and 4'-sulfophenyl)amino-8-hydroxynaphthalene-6-sul-
fonic acid, N,N-di-(8-sulfoethylaniline and its deriva-
tives which are mono- or disubstituted in the benzene
ring by methyl, methoxy and/or ethoxy N-ethyl-N-(8-
sulfoethyl)aniline, N-(B-sulfoethybaniline, N-(8-car-
boxyethylaniline and its derivatives which are mono-
or disubstituted in the benzene ring by methyl, methoxy
and/or ethoxy, furthermore 1-[3'-(8-chloroethylsul-
fonyl)benzoylamino}-3,6-disulfo-8-naphthol, 1-[3'-
(vinylsulfonyl)benzoylamino]-3,6-disulfo-8-naphthol,

1-[3’-vinylsulfonyl)benzoylamino}-4,6-disulfo-8-naph-

thol, 1-[3'-(8B-sulfatoethylsulfonyl)benzoylamino]-4,6-
disulfo-8-naphthol, 2-[3'-(8-chloroethylsulfonyl)ben-
zoylamino)benzoylamino]-6-sulfo-8-naphthol, @ 2-[3'-

1-acetylamino-8-hydroxynaphthalene-3,6-disul-
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(vinylsulfonyl)benzoylamino]-6-sulfo-8-naphthol, 3-[3'-

(B-chloroethylsulfonyl)benzoylamino]-6-sulfo-8-naph-
thol, 3-[3'-(vinylsulfonyl)benzoylamino]-6-sulfo-8-naph-
thol, 2-[N-methyl-N-(8-sulfatoethylsulfonyl)amino]-6-
sulfo-8-naphthol, 3-[N-methyl-N-(3-sulfatoethyisul-
fonyl)amino}-6-sulfo-8-naphthol, 2-[N-ethyl-N-(8-sul-
fatoethylsulfonyl)amino]-6-sulfo-8-naphthol, 1-[N'-(3'-
B-chloroethylsulfonylphenyl)ureido]-3,6-disulfo-8-
naphthol, 1-[N’'-(3'-vinylsulfonylphenyl)-ureido]-3,6-
disuifo-8-naphthol, 1-[N’-(3'-vinylsulfonylpropyl-
Jureido]-3,6-disulfo-8-naphthol, 1-[N’-3(3’-8B-chloroe-
thylsulfonylphenyl)ureido]-4,6-disulfo-8-naphthol, 1-
[N’-(3'-vinylsulfonylphenyl)ureido]-4,6-disulfo-8-naph-
thol, 1-[N’'-(3'-8-chloroethylsulfonylpropyDureido}-4,6-
disulfo-8-naphthol, 2-[N’-(3'-B-sulfatoethylsulfonyl-
phenylureido]-6-sulfo-8-naphthol, 2-[N’-(3'-8-chloroe-
thylsulfonylpropylureido]-6-sulfo-8-naphthol,  3-[N'-
(3'-B-chloroethylsulfonylphenyl)ureido]-6sulfo-8-naph-
thol and 3-[N’-(3'-vinylsulfonylpropyl)ureido]-6-sulfo-
g-naphthol.

Of these, suifo-containing coupling components,
which may carry azo groups, such as 1 or 2 azo groups,
and which couple in the o- or p-position relative to the
hydroxyl and/or amino group, such as, for example,
2-acetylamino-5-hydroxynaphthalene-7-sulfonic  acid,
2-acetylamino-8-hydroxynaphthalene-6-sulfonic  acid,
1-acetylamino-8-hydroxynapthalene-3,6-disulfonic
acid, l-benzoylamino-8-hydroxynaphthalene-3,6-disul-
fonic acid, l-acetylamino-8-hydroxynapthalene-4,6-
disulfonic acid or 1-benzoylamino-8-hydroxynaphtha-
lene-4,6-disulfonic acid are particularly important.

Pyrazolone coupling components are, for example,
3-methyl-, 3-carboxy- and 3-(Cy-Cs-alkoxycarbonyl)-5-
pyrazolones, which carry hydrogen, phenyl which is
unsubstituted or substituted by methyl, ethyl, fluorine,
chlorine, bromine, trifluoromethyl, methoxy, ethoxy,
cyano, phenoxy, phenylsulfonyl, methylsulfonyl, sulfo,
benzoyl, acetyl, acetylamino, nitro, hydroxyl, carboxyl,
carbamoyl and/or sulfamoyl or sulfo-substituted 1- or
2-naphthyl in the I-position, for example: 1-(2'-
methoxy-5'-methylphenyl)-, 1-(2,-chloro-5'-sulfo-
phenyl)-, 1-(2'-methoxy-5'-sulfophenyl)-, 1-(2’-methyl-
4'-sulfophenyl)-, 1-(2',5'-dichloro-4'-sulfophenyl)-, 1-(4'-
sulfophenyl)-, 1-(3'-sulfamoylphenyl)-3-carboxy-3-
pyrazolone, 1-(3'- or 4'-sulfophenyl-)-, 1-(2'-chloro-4'-
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or -5-sulfophenyl)-, 1-(2'-methyl-4'-sulfophenyl)-, 1-
(4',8'-disulfo-2'-naphthyl)- and 1-(6'-sulfo-1'-naphthyl)-
3-methyl-5-pyrazolone, ethyl 1-phenyl-5-pyrazolone-3-
carboxylate, ethyl 5-pyrazolone-3-carboxylate, 35-
pyrazolone-3-carboxylic acid, 1-[4'-(B-sulfatoethylsul-
fonyl)-2'-sulfolphenyl-3-methylpyrazol-5-one, 1-[4'-(B-
sulfatoethylsulfonyl)]phenyl-3-carboxypyrazol-5-one,

1-[4'-(B-sulfatoethylsulfonyl)]phenyl-3-methylpyrazol-
5-one, 1-[3'-(B-sulfatoethylsulfonyl)]phenyl-3-carboxyl-
pyrazol-S5-one, 1-[3'-(8-sulfatoethylsulfonyl)]phenyl-3-
methyl-pyrazol-5-one, and 1-4'-sulfophenyl)-3-carbox-
ypyrazol-5-one.

Examples of pyridone coupling components are 1-
ethyl-2-hydroxy-4-methyl-5-carboxamido-6-pyridone,
1-(2'-hydroxyethyl)-2-hydroxy-4-methyl-5-carbox-
amido-6-pyrnidone, 1-(4'-sulfophenyl)-2-hydroxy-4-
methyl-5-carboxamido-6-pyridone, 1-(2'-sulfoethyl)-2-
hydroxy-4-methyl-5-cyano-6-pyridone, l-ethyl-2-

hydroxy-4-sulfomethyl-5-carboxamido-6-pyridone, 1-
ethyl-2-hydroxy-4-methyl-5-sulfomethyl-6-pyridone,
1-methyl-2-hydroxy-4-methyl-5-cyano-6-pyridone, 1-

methyl-2-hydroxy-5-acetyl-6-pyridone, 1,4-dimethyl-2-
hydroxy-5-cyano-6-pyridone, 1,4-dimethyl-2-hydroxy-
5- carbamoyl-6-pyridone, 2,6-dihydroxy-4-ethyl-35-
cyanopyridine, 2,6-dihydroxy-4-ethyl-5-carbamoyl-
pyridine, 1-ethyl-2-hydroxy-4-methyl-5-sulfomethyl-6-
pyridone, l-methyl-2-hydroxy-4-methyl-5-methylsulfo-
nyi-6-pyridone, 1-methyl-2-hydroxy-4-methyl-5-
methylsulfonyl-6-pyridone, l-carboxymethyl-2-
hydroxy-4-ethyl-5-phenylsulfonyl-6-pyridone and and
1-(2'-sulfoethyl)-2-hydroxy-4-carboxy-6-pyridone and

acetoacetylarylamide coupling components are, for

example, acetoacetyl-(2-methoxy-4-sulfo-5-methyl)ani-
line, acetoacetyl-(2,4-dimethoxy-5-methyl)aniline and
acetoacetyl-(4-3-sulfatoethylsulfonyl)aniline.

Suitable coupling components H-K are furthermore
in particular: l-amino-8-hydroxynaphthalene-3,6- and
-4,6-disulfonic acid and their aryl azo coupling products
obtained by acid coupling of the formula (9a)

HO  NH;

“ o
MO3S

SO;M

(%2)

in which D! is the radical of a diazo component, for
example a radical of the formula (10a) or (10b)

p3
pl
p2 (SO3M)
(10a)

(10b)

in which Pl, P2, P3, M and m have the abovementioned
meanings.

Examples of individual radicals D! are: phenyl, 2-sul-
fophenyl, 3-sulfophenyl, 4-sulfophenyl, 2,4-disulfophe-

nyl, 2,5-disulfophenyl, 3,5-disulfophenyl, 1,5-disul-
fonaphth-2-yl,  4,8-disulfonaphth-2-yl,  3,6,8-trisul-
fonaphth-2-yl, 4,6,8-trisulfonaphth-2-yl, 3,6,8-trisul-
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fonaphth-1-yl, 4,6,8-trisulfonaphth-1-yl, 4-sulfonaphth-
1-yl, 1-sulfonaphth-2-yl, 3-acetylaminophenyl, 4-
acetylaminophenyl, 4-acetylamino-2-sulfophenyl, 5-
acetylamino-2-sulfophenyl, 4-nitrophenyl, 4-nitro-2-sul-
fophenyl, 6-acetylamino-4,8-disulfonaphth-2-yl, 4-(8-
sulfatoethylsulfonyl)phenyl and 3-(3-sulfatoethylsul-
fonyl)phenyl. |

Coupling components which, according to the inven-
tion, contain the fiber-reactive group of the formula (2)
or into which the fiber-reactive group, if desired after
the coupling reaction, can be introduced, are, for exam-
ple, compounds of the general formulae (11a) to (11h)
or their Z!-free precursors (i.e. compounds which con-
tain the group —N(R*)—H instead of the group
—NR*)—Z!:

RJC
N—Z]

(SO3M)

(SO3M)m

(11b)

HO |

N—T—=N=271
/ b
P’ R~
= N
PIO
(11e) (11f)
pll CO—CHj;
pl3 (|:H Pt
2
\ |
CO—NH ,
HO N %O d
|
B—N—2Z! |
| N—2Z
RX I
R.I
(11g) (11h)
in which

Rx P2 P3P0 pl2 PL3 D2 M, m and T have the
abovementioned, in particular the preferred mean-
ings,

B 1s alkyl of 1 to 4 carbon atoms, benzyl, phenethyl or
phenyl, unsubstituted or each substituted in the ben-
zene radical by fluorine, chlorine, bromine, methyl,
methoxy, cyano, sulfo, carboxyl, acetyl, nitro, car-
bamoyl and/or sulfamoyl, and in which in the case of
“benzy!l” and “phenethyl” the group —N(RX)—Z! is
bound to the benzene ring,
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Z!is a radical of the general formula (2A)

W

N/ka
1w

(2A)

CHy=~S0Oy=—Y

CHy=S0Or—Y

where W and Y have the abovementioned meaning,

D2 is the radical of a diazo component having a fiber-
reactive group, in particular of the formula (2), pref-
erably a radical of the abovementioned formula (10a)
or (10b) where Plis a group of the formula —SO;—Y
or a radical of the formula (10c)

RX (10c)

|
N—2Z!

PZ

P3

in which R, P2, P3and Z! have the abovementioned, in
particular the preferred meanings.

Examples of aromatic diamines comprising the radi-
cal of the formula (10c) are: 1,3-diaminobenzene, 1,3-
diamino-benzene-4-sulfonic acid, 1,3-diaminobenzene-
4,6-disulfonic acid, 1,4-diaminobenzene, 1,4-diamino-
benzene-2-sulfonic acid, 1,4-diaminobenzene-2,5-disul-
fonic acid, 1,4-diamino-2-methylbenzene, 1,4-diamino-
2-methoxybenzene, 1,3-diamino-4-methylbenzene,1,4-
diaminobenzene-2,6-disulfonic acid, 1,5-diamino-4-
methylbenzene-2-sulfonic acid, 1,5-diamino-4-methoxy-
benzene-2-sulfonic acid, it being possible for a primary
or secondary amino group in all these diamino com-
pounds to be substituted by the fiber-reactive radical
Z1L.

The compounds of the general formulae (11b) and
(11c) themselves cannot be used as coupling compo-
nents. The coupling components which serve for the
synthesis of the azo dyes according to the invention are
their Z!-free precursors, i.e. their precursors which
contain an amino group of the formula —N(RX)—H
instead of the group —N(R*)—Z!. After these amino-
containing precursors are coupled with a suitable diazo
component to give the azo compound, the fiber-reac-
tive radical Z! can be incorporated in the amino group
—N(R*)—H by reaction with a compound of the gen-
eral formula Hal—Z!, in which Hal is a halogen atom,
preferably a fluorine or chlorine atom, and Z! has the
abovementioned meaning. Analogously, the Z!-free
amino compounds of the compounds of the general
formulae (11a) and (11b) to (11h) themselves can also
first serve as coupling components for preparing an
aminoazo starting compound, in which the fiber-reac-
tive radical is then incorporated in the same manner.
The coupling components themselves which contain
the fiber-reactive radical Z! of the general formulae
(11a) and (11d) to (11h) can likewise be prepared by
reaction of these Z!-free, amino-containing starting
compounds with a compound of the formula Hal-Z!
analogously to known procedures.

Instead of the radical Z1, it is also possible to incorpo-
rate other known fiber-reactive radicals in the amino
groups of the amino-containing coupling components
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or their aminoazo starting compounds, if it is desired to
prepare the type of azo dyes according to the invention
in which the diazo component contains the fiber-reac-
tive grouping Z according to the invention. In princi-
ple, all known fiber-reactive acylating agents can be
~used for this purpose. |

Radicals K in the general formulae (315) and (4b)
which do not contain the group Z are in particular
radicals of the general formulae (12a) to (12h)

HO HO p3
_E\H £ }Pl
(SO3M) (SO3sM)p,
(12a) (12b)
P OH f|’2
/P3 N-—-ll“—-Pl
N / p>
N\ 9
P = N
P’ pl0
(12c) (12d)
| HO—C—CHj;
: pl2 | pl
13 "Cf
P
ﬁ/ CO—NH
P2
—
HO N~ O
1!:11 P’
(12¢) (12f)
HO-ﬁ—CH;
B
CO—NH p!
(SO3H)m
(i2g)
HO NH;
" N=N~D!
MO;S
SO3M

{12h)

‘in which the individual formula members have the
abovementioned meanings.

Radicals K in the general formulae (3a), (3c) and (4a)
which contain the gfoup Z are in particular radicals of
the general formulae (12)) to (12p)
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Rx
|
N—2z1
HO
R.I
|
-N—21
(SO3M) (SO3M)
(12y) (12k)
P2
RJL‘
|
1 A
P3
(12m)
HO NH;
MO;S
SO3M
(12n)
p2 HO—C—CH;
HO | T
N—T—N-—Z! "-(13 lll"‘
/ 1L3 1'1.: CO—NH N—2z}
= N
PIO (SO3M)m

(12a) (12p)
in which the individual formula members have the
abovementioned meanings.

Radicals K in the general formula (4c) which contain
an oxygen atom which binds to a metal complex, and

which may contain the group Z are in particular those
of the formulae (13a) to (13f)

(13a)

YA
(SO3M)
ps (13b)
A
(SO3M)p,
p2 (13c)
I
N—T-—2*
/| b
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-continued

(13d)

(13e)

(131}

SOi1M

in which Z* has one of the meanings of P! or Z and in
which the individual formula members have one of the
abovementioned meanings.

Of the anthraquinone dyes according to the inven-
tion, those are preferred which have the general for-

mula (14)

(14)

O NH=—Ph—2Z

R4
\
R’—D—~N=N
/
RS
MO3S
R4
.
R>—D=—N=N
/
R6

MO3S
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in which

M is a hydrogen or an alkali metal, such as sodium,
potassium or lithium, | |

q is the number zero or 1 (where in the case where q is
zero, this group is a hydrogen atom),

Ph is phenylene, which can be substituted by 1 or 2
substituents from the group consisting of alkyl of 1 to
4 carbon atoms, such as methyl and ethyl, alkoxy of |
to 4 carbon atoms, such as methoxy and ethoxy, halo-
gen, such as chlorine and bromine, carboxyl and
sulfo, and

Z is the fiber-reactive group of the general formula (2).
Of the phthalocyanine dyes according to the inven-

tion, those are preferred which have the general for-

mula (15)

(SO2—R1Y), (15)
/ 2z
Pc
\I:so;—llsf—a-z }
R b
in which

Pc is the radical of a copper or nickel phthalocyanine;

R! is hydroxyl and/or an amino group of the formula
—NRZ2R3, in which R? and R?3, independently of one
another, are hydrogen or alkyl of 1 to 4 carbon atoms
which can be substituted by hydroxyl or sulfo;

R is hydrogen or alkyl of 1 to 4 carbon atoms;

G is phenylene, which can be substituted by 1 or 2
substituents from the group consisting of alkyl of 1 to
4 carbon atoms, such as ethyl and methyl, halogen,
such as chlorine and bromine, carboxyl and sulfo,
such as, for example, a sulfophenylene, or 1s an alkyl-
ene of 2 to 6 carbon atoms, such as ethylene;

Z. is the fiber-reactive group of the formula (2);

a is a number from 1 to 3 and

b is a number from 1 to 2,

the sum of (a+b) being a number from 3 to 4.

Further preference is given to azo dyes of the general
formulae (16a) to (16j):

(16a)

(16b)

(16c)

NH—Z!
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-continued
| HO (16d)
Rt
N= S/
- Z1—NH N
\ 7
MO3S R
(SO3M)m
HO NH—RS3 (16e)
' N=N
Z1—NH
MO;S
(SO3M),,, SO3M
R4 (16f)
OH
N v
R
N
Z!—=—NH
— N e
RY
(SO3M),
R 10 (16g)

Zi—NH

Z
os |
O Z,
/
O ~

(SO3M)p, RS
| HO NH> R4 (16h)
/
=N N=N—D—R>
Z!—NH AN ]
R
- MOsS
(SO3M),,, SO3M
HO = NH; (16j)
N=N =N
Z!—NH NH-2Z!
MO;S
- (SOaM)m SO:M (SO3M)pm,
W (2A)

in which

M has one of the abovementioned meanings;

Rxis hydrogen or alkyl of 1 to 4 carbon atoms, such as
methyl; |

R4 is hydrogen, alkyl of 1 to 4 carbon atoms, such as

- ethyl and in particular methyl, alkoxy of 1 to 4 carbon
atoms, such as ethoxy and in particular methoxy,
halogen, such as chlorine and bromine, carboxyl,
sulfo, B-sufatoethylsulfonyl or vinylsulfonyl;

R’ is hydrogen, alkyl of 1 to 4 carbon atoms, such as
ethyl and in particular methyl, alkoxy of 1 to 4 carbon
atoms, such as ethoxy and in particular methoxy,
halogen, such as chlorine and bromine, carboxyl and
sulfo;

R¢is hydrogen or sulfo;

Z!is a radical of the general formula (2A)

Al-\
N N
55 —'k‘ J_ NH
N

CHy™S507,—Y

CH;~SOr—Y

in which W and Y have one of the abovementioned
meanings:

D is a benzene ring or a naphthalene ring containing the
azo group in the B-position;

m is the number zero, 1 or 2 (where in the case where m
is zero this group is a hydrogen atom);

R" is hydrogen or methyl;

65 R7is alkanoyl of 2 to 5 carbon atoms, such as acetyl, or

benzoyl, B-sulfatoethylsuifonyl or 3-(8-chloroethyl-
sulfonyl)benzoyl;
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R8is alkanoyl of 2 to 5 carbon atoms such as acetyl or R10is hydrogen or alkyl of 1 to 4 carbon atoms, such as
is benzoy! or 3-(8-chloroethylsuifonyl)benzoyl; methyl, or is phenyl;
R7is methyl or carboxyl; | R!1is hydrogen or cyano, carbamoyl or sulfomethyl.
R7is hydrogen or alkyl of 1 to 4 carbon atoms, such as Further preferred dyes according to the invention of
methyl or ethyl, or is phenyl; 5 the general formula (1) are those of the formulae (17a),

(17b) and (18) to (30) shown below:

R12 (17a)
N
g / (SO3M),
, =N
Z = NH—
= N
RY
(SO3M)«
R 12 (17b)
N—? I
— N NH—Z!
RY
(SO3M )
(18)
(19)
(20)
NH~Z!
SO3M
(21)
(SO3M)x
(22)
NH Z!
N= p
MO;S

(SO3M)k
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-continued
W (23)
HO
PR
N N 1
N= NH-—Z
ni—s  _J-nNH
N
MQO3S
(SO3M)x (503M),
W (24)
HA
N N 1
NH—Z
HO NH% ,'I—NH
N
=N
(SO3M)p,
MO;3S
(SO3M) SO3M
HO NH; (25)
N=N N=N
Z!-—NH
MO3S
(SO3M) SO3M (SO3M),*
NH, OH - (26)
N= N=N
Z!—NH |
| MO3S
(SO3M), SO3;M (SO3:M)«
HO NH—2Z! (27)
i =N
(SO3M)p v
MO3S
SOsM
HO (28)
=N
Z!—NH NH—R!?
‘ MO;3S |
(SO3M);
HO NH—-—R!’ (29)
N==
Z!—NH |
MO3S
| (SO3M); SO3M
SOsM CH; (30)
(SO3M R13
3M)g N=N j\/ﬁ/
—
HO N~ O
Z!—NH~CH; (|;2H5

furthermore the metal complex dyes, such as the 1:2
chromium and 1:2 cobalt and in particular 1:1 copper

complex dyes of the compounds of the formulae (31) to
(36):
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| -continued
(31)
OH HO  \n o
d ' —
- =N
(SO3M),*
(32) 10
15
(33)
NH—RI!$
20
(SO3M)p
furthermore the dyes of the formula (37) to (56):
ﬁ' NH»
S
(SO3M)
_z
|
O NH (CHy),~NH—2Z!

(CH3),

(SO3M)C
RZ
4 /
Pc SOs—N

3
L. R d
(SO3M) ]

™~

/

SO,—NH
(CHj),—NH—2Z!

(COOM), 'f

COO O
\
(SO3M)m Cu/ NH=—Z!
/7 \

N N
N N (SOBM)Q

(503M)g”

(34)

(35)

(36}

(37)

(38)

(39)
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-continued
COO o
Z—NH \Cu/
7\
)
N N (SO3M )«

OH
R

N== |
- Z1—NH N7

MO31S
(SO3M)«

HO NH CO-

NH——Z!
N=
¥

Z!—NH ‘
MO1S
(SO3M), SOM
R16 Rlﬁ
| =NQN= NH=—2Z!
Zl=—NH
Rlﬁ RIS
(SO3M)x
R16
OH
| R
N=N-— N= |
ZI—NH N-..zl
RIS MO-S
| (SO3M),

SO3M OH

0

N—2Zl!
Z!—NH
| MO;3S
SOM
SO;M OH
R
Z!—NH—CH; N=N |
N—Z!
CH3;0" MO;S

SO3M OH

(503M) R
? N=N N
N—2Z!
MO3S _
z

lemNH~CH;

30

(40)

(41)

(42)

(43)

(44)

(45}

(46)

(47)
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-continued |
CH3 (48)
R13 |
N== N
Z'—NH I
~
HO N ~0
I
(SO3M)x (CHz);—NH—2!
CHj (49)
(SO3M), xR
—
N~ O
:
Zl—=NH=—CH; (CH,)—NH—2Z!

MO3S

Z!—NH

A (51)

(52)

(33)

(54)

Z!=NH

(35)

Zl—NH CH=CH N==N NH—Z!

SO3M SOM
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34

-continued

Ci
O

Z1=—NH—(CH3),,

SOsM ClI
In these formulae:

M, m,Z! and R7 have the abovementioned meanings;

k is the number 1 or 2;

k* is the number 1 or 2;

R!2 is hydroxyl or amino;

R 13 is cyano, carbamoyl or sulfomethyl;

R 14 is methyl, acetylamino or ureido;

p is the number 1, 2 or 3;

p’ is the number 1, 2 or 3;

R15is hydrogen or alkyl of 1 to 4 carbon atoms, such as
methyl and ethyl, alkoxy of 1 to 4 carbon atoms, such
as methoxy and ethoxy, alkanoylamino of 2 to § car-
bon atoms, such as acetylamino, ureido or halogen,
such as bromine and in particular chlorine, but 1is

10

15

20

preferably hydrogen, methyl, ethyl, methoxy, eth-

oxy, acetylamino, ureido or chlorine;

R!¢is hydrogen or alkyl of 1 to 4 carbon atoms, such as
methyl and ethyl, alkoxy of 1 to 4 carbon atoms, such
as methoxy and ethoxy, or halogen, such as bromine
and in particular chlorine, but is preferably hydrogen
or methyl, ethyl, methoxy, ethoxy or chlorine;

v i1s the number zero or 1;

W* is chlorine or fluorine:

R17 is acetyl or benzoyl;

R18 is hydrogen or acetyl;

r 1s the number zero or 1, 2 or 3 (where in the case
where r is zero this group is a hydrogen atom);

R2is hydrogen or alkyl of 1 to 4 carbon atoms, such as
methyl or ethyl, and

R3is hydrogen or alkyl, such as methyl or ethyl, or

RZ2and R3together with the nitrogen atom form a heter-
ocyclic radical containing an alkylene group of 3to 7
carbon atoms or one or two alkylene groups of 1 to 5
carbon atoms and a further hetero group, such as a
nitrogen or oxygen atom or a group —NH— or
-—N(CH3)— or —N(C,Hs)—, such as, for example,
an N-piperidino or N-morpholino radical;

q is the number zero or 1 (where in the case where q is
zero this group is a hydrogen atom);

q" is the number zero or 1 (where in the case where q°
1s zero this group is a hydrogen atom);

Pc 1s the radical of a copper or nickel phthalocyanine;

¢ i1s a number from 1 to 3,

d 1s 2a number from 0.5 to 1.5 and

f is a number from 1 to 2, the sum of (c+d+f) being a
number from 3 to 4: | |

R*1s hydrogen or alkyl of 1 to 4 carbon atoms, such as
methyl;

t 1s the number 2 or 3;

w is the number 2, 3 or 4;

the benzene rings shown in the abovementioned dye
formulae can additionally be substituted, such as, for
example, by 1 or 2 substituents from the group con-
sisting of methyl, ethyl, methoxy, ethoxy, methylsul-
fonyl, ethylsulfonyl, carboxyl, acetylamino and chlo-
rine, and the naphthalene rings by a substituent from

- the group consisting of methoxy, carboxyl,
acetylamino, nitro and chlorine
The individual formula members, whether they have

a different or the same symbol within a general formula,

23

30

35

45

50

55

65

SOM

(56)

NH—(CH}y—NH—Z!.

can, as far their definition is concerned, have meanings
which are identical to or different from one another.

Furthermore, the present invention relates to pro-
cesses for the preparation of the dyes according to the
invention of the general formula (1). They can be pre-
pared in a manner customary per se analogously to
known synthetic routes which are specific for the par-
ticular class of dyes by reacting precursors which are
typical for the particular dye and at least one of which
contains a group of the general formula (2) with one
another or by reacting an amino-containing starting
compound of the general formula (59) °

RX
|
A N—H
n

in which A, R*¥ and n have the abovementioned mean-
ings and an s-triazine of the general formula (60)

(59)

W

PN
N N
Hal* J— Hal
N

in which W has the abovementioned meaning and Hal is

(60)

‘a halogen atom, such as, in particular, a chlorine or

fluorine atom, and an amine of the general formula (58)

(58)

R*? CH;==507=Y

H—N-—
CH;—S0>—Y

in which R7and Y have the abovementioned meanings,
in stoichiometric amounts in any desired order with one
another and, if desired, subsequently carrying out fur-
ther necessary transformation reactions known to one
skilled in the art.

In particular, the dyes according to the invention can
be prepared according to the invention by reacting a
compound of the general formula (57)

w (57)

PN
Rx N N
. A DLIA J— Hal
N

N

in which A, R*, W and n have the abovementioned
meanings, and Hal is a halogen atom, such as, in particu-
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lar, a chlorine or fluorine atom, with an amino com-
pound of the general formula (58)

CH,—S0,—Y (58)

CHy—SO)—Y

in which Rzand Y have the abovementioned meanings
in stoichiometric amounts with one another.

The starting compound of the general formula (37)
can be prepared, for example, by reaction of the corre-
sponding starting dye of the general formula (59)

‘IZR"‘
|
A—tN—H |

in which A, RX¥ and n have the abovementioned mean-
ings with an s-triazine compound of the general formula

(60)

(59)

W

PN
N N
Hai% J— Hal
N

in which W and Hal have the abovementioned meaning;
another possibility of synthesizing the starting com-
pound of the formula (57) analogously to known proce-
dures is, for example, the reaction of a dye precursor
containing a group of the general formula (61)

A4

A
RZ N N
I S W
N .

in which R?, W and Hal have the abovementioned
meanings with another precursor which, if desired,
contains a group of the formula (61).

Under certain reaction conditions, a halogenotriazine
radical can induce hydrolysis; that is why in the case of
an intermediate or precursor which contains a protec-
tive group, such as, for example, an acetylamino group,
the acetyl group has to be cleaved off by hydrolysis
before the reaction with the halogenotriazine can take
place. In what order the various abovementioned reac-
tions between the halogenotriazine and the amino start-
ing compounds are advantageously carried out, 1s dif-
ferent from case to case and depends in particular on the
solubility of the amino compounds involved and the
basicity of the amino groups which are to be reacted
with the halogenotriazine radical.

The dyes according to the invention can also be pre-

(61)

pared in such a manner that, starting from an amine of 60

the general formula (58) of the abovementioned mean-
ing, except that the groups Y are B-hydroxyethyl
groups, a starting dye which has the general formula (1)
of the meaning mentioned, except that the groups Y are
f3-hydroxyethyl groups, is prepared analogously to the
abovementioned procedures according to the invention
and the B-hydroxyethyl groups in this starting dye are
converted to f-sulfatoethyl groups analogously to
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known procedures. The sulfation is carried out, for
example, by reaction with concentrated sulfuric acid or
sulfuric acid containing sulfur trioxide at a temperature
between 0 and 20° C. or by reaction with chlorosulfonic
acid or sulfamic acid, for example 1n a polar organic
solvent, such as, for example, N-methylpyrrolidone at a
temperature between 10 and 80° C. Preferably, the sul-
fation is carried out by adding the starting dye which
contains -hydroxyethyl groups to sulfuric acid mono-
hydrate at a temperature between 5 and 15° C.

The introduction of a different group Y in a finished
dye according to the invention of the general formula
(1) or even in the corresponding starting dye which
contains B-hydroxyethyl groups is carried out analo-
gously to the procedures customary for reactive groups
of the vinylsulfonyl series. For example, the starting
dye which contains one (or more) S-hydroxyethyl
groups is converted in a customary and known manner
to compounds of the formula (1) in which Y has a mean-
ing other than a 8-hydroxyethyl group, thus, for exam-
ple, to other ester derivatives of polybasic inorganic
acids or aliphatic and aromatic carboxylic or sulfonic
acids, thus, for example, to compounds in which Y 1s a
B-chloroethyl, B-phosphatoethyl, [S-thiosulfatoethyl,
f3-acetoxyethyl or B-toluylsulfonyloxyethyl group. Es-
terification and acylating agents which are suitable for
this conversion are, for example, the corresponding
inorganic or organic acids or their anhydrides or halides
or amides, such as, for example, phosphoric acid, poly-
phosphoric acid, phosphorus oxychloride, mixtures of
phosphoric acid and phosphorus pentoxide, acetic an-
hydride, toluenesulfonyl chloride and thionyl chloride.

Those compounds in which Y 1s a vinyl group can be
prepared from their analogous ester derivatives by
means of alkali, for example in aqueous medium at a pH
of 10 to 12 and a temperature between 30 and 50° C. for
10 to 20 minutes. The synthesis of, for example, f3-
(dialkyamino)ethylsulfonyl and B-thiosulfatoethylsulfo-
nyl derivatives is carried out by reaction of their vinyl-
sulfonyl compounds with a corresponding dialkylamino
or with an alkali metal salt of thiosulfuric acid, such as
sodium thiosulfate. All these procedures of converting a
group —SO;—7Y into another group are known to one
skilled in this fiber-reactive area and have been de-
scribed in large numbers in the literature.

In general, the dyes according to the invention of the
general formula (1) of all classes of dyes can be synthe-
sized in a known manner or analogously to known pro-
cedures by starting with precursors or intermediates for
dyes which already contain a fiber-reactive grouping of
the general formula (2) or by introducing this fiberreac-
tive grouping in intermediates which are suitable for
this and have dye character.

The reaction of the starting compound of the general
formula (57) with the amine of the general formula (58)
is carried out in aqueous or aqueous-organic medium in
suspension or solution at a temperature between —35° C.
and +40° C., preferably between 0 and 25° C., and at a
pH between 2 and 8, preferably between 4 and 7.5. If
the reaction is carried out in an aqueous-organic me-
dium, the organic medium is, for example, acetone,
dimethylformamide and N-methylpyrrolidone. Advan-
tageously, the hydrogen halide which is liberated dur-
ing the condensation reaction is constantly neutralized
by the addition of agueous alkali metal hydroxides,
alkali metal carbonates or alkali metal bicarbonates. To
react the halogenotriazine dyes thus obtained further or
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to react the 2,4,6-trihalogen-s-triazine with the com-
pounds of the formula (57), the free amines or their salts,
preferably in the form of the hydrochlornide, are used.
The condensation of the halogenotriazine with a
compound of the formula (57) can take place before or
after the condensation of the halogenotriazine with a

starting dye of the formula (59). The condensation of

- the halogenotriazine with a compound of the formula
(58) likewise takes place preferably in aqueous solution
or suspension, at low temperature, such as at —5° C. to
+25° C,, and in an acidic to weakly alkaline range, such
as at a pH between 3 and 8. In this case, too, the hydro-
gen halide which is liberated during the condensation
reaction is advantageously neutralized by a constant
“addition of aqueous alkali metal hydroxides, alkali metal
carbonates or alkali metal bicarbonates.

Examples of halogeno-s-triazine starting compounds
of the general formula (60) are cyanuric fluoride (2,4,6-
trifluoro-1,3,5-triazine), cyanuric chloride (2,4,6-tri-
chloro-1,3,5-triazine) and 4-sulfo-2,6-dichloro-1,3,5-
triazine.

The amino compounds of the general formula (58)
can be prepared by starting with a 1,2-di(halogenome-

3

10

13

20

thyl)benzene or the corresponding 1,3- or 1,4-1somers,

in which the halogen is preferably a chlorine atom, and
reacting the di-(halogenomethyl)benzene with mercap-
toethanol in aqueous medium at a pH between 8 and 12,
preferably between 10.5 and 11.5, and at a temperature
between 30 and 120° C,, preferably between 70 and 100°
C., to give the corresponding dithioether compound.
The resulting thioether compound is then oxidized anal-
ogously to known procedures to the corresponding
sulfonyl compound. The oxidation can be carried out by
various methods, for example in aqueous, acidic me-

23

30

dium, preferably at a pH of less than 5, by means of 35

hydrogen peroxide in the presence or absence of tung-
sten or vanadium compounds as catalysts, furthermore
by means of peracetic acid, potassium permanganate or
chromic acid, in each case at a temperature between 50
and 120° C, preferably between 80 and 100° C., or by
means of a solution of elemental chlorine in aqueous
hydrochloric acid 1n accordance with the procedure in
German Patent No. 887,505; if chlorine/hydrochloric
acid 1s used, the corresponding B-chloroethyisulfonyl
compounds of the general formula (58) are obtained.

The resulting di(3-chloroethylsulfonylmethyl) and
di(8-hydroxyethylsulfonylmethyl)benzene compounds
are then nitrated in the usual manner, for example in a
mixture of nitric acid and concentrated sulfuric acid at
a temperature between 30 and 100° C.

This converts the hydroxyl groups into sulfato
groups which are subsequently hydrolyzed again at
elevated temperature in aqueous/mineral acid solution.
The resulting nitro compounds are then reduced to the
aniline compounds by conventional procedures. The
reduction can be carried out by means of hydrogen over
a metal catalyst, such as a palladium, platinum or Raney
nickel catalyst, under pressure in an autoclave, for ex-
ample at a hydrogen pressure of 25 to 35 bar and a
temperature between 40 and 80° C., or by Béchamp
reduction with the use of iron filings. The 8-hydroxye-
thylsulfonyl groups can then be converted to fiber-reac-
tive groups of the formula —SO>—Y where Y has one
of the abovementioned meanings in accordance with
the procedures given above.

The dyes according to the invention of the formula
(1) are suitable for the dyeing and printing of a wide
range of materials, such as silk, leather, wool, polyam-

45

50

55

65
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ide fibers and polyurethanes, and in particular cel-
lulosecontaining fiber materials of any type. Examples
of these fiber materials are natural cellulose fibers, such
as cotton, linen and hemp, and cellulose and regener-
ated cellulose. The dyes of the formula (1 ) are also
suitable for the dyeing or printing of hydroxyl-contain-
ing fibers which are contained in mixed fabrics, for
example of mixtures of cotton with polyester fibers or
polyamide fibers.

The dyes according to the invention can be applied to
the fiber material and fixed on the fiber by various meth-
ods, in particular in the form of aqueous dye solutions
and color print pastes. They are suitable not only for the
exhaust process but also for dyeing by the padding
method, in which the matenal is impregnated with
aqueous dye solutions which may contain salts and the
dye is fixed after an alkali treatment or in the presence
of alkali, if necessary with exposure to heat. The dyes
according to the invention are particularly suitable for
the cold pad-batch method, in which the dye is applied
together with alkali on a pad-mangle and is then fixed
by leaving it at room temperature for several hours.
After fixing, the dyes and prints are thoroughly rinsed
with cold and hot water, if necessary with the addition
of an agent which acts as a dispersant and promotes the
diffusion of the unfixed portions.

The dyes of the formula (1) are distinguished by high
reactivity, good fixation properties and very good
buildup properties. They can therefore be used in the
exhaust method at low dyeing temperatures and require
only short steaming times in the pad-steam process. The
degrees of fixation are high and the unfixed portions can
easily be washed off, the difference between the degree
of exhaustion and degree of fixation being remarkably
small, i.e. the soap loss is very small. The dyes of the
formula (1) are also in particular suitable for printing, in
particular on cotton, but also for the printing of ni-
trogencontaining fibers, for example of wool or silk or
of mixed fabrics which contain wool or silk.

The dyeings and prints on cellulose fiber materials

‘produced by the dyes according to the invention have a

high color strength and a high stability of the dye/fiber
linkage not only in the acidic but also in the alkaline
range, furthermore good light fastness and very good
wet fastness properties, such as wash, water, sea water,
cross-dyeing and perspiration fastness properties and
also good pleating fastness, hot press fastness and rub
fastness.

The Examples which follow serve to illustrate the
invention. The parts and percentages are by weight,
unless stated otherwise. Parts by weight relate to parts
by volume as the kilogram relates to the liter.

‘The compounds described in these Examples by way
of their formulae are given in the form of the free acid;
in general, they are prepared and isolated in the form of
their alkali metal salts, such as lithium salts, sodium salts
or potassium salts, and are used for dyeing in the form
of their salts.

Likewise, starting compounds and components men-
tioned in the Examples below, in particular the Table
Examples, in the form of the free acid can be used in the
synthesis as such or in the form of their salts, preferably
the alkali metal salts. |

The absorption maxima (Agx) In the visible region
shown for the compounds according to the invention
were determined, using their alkali metal salts in aque-
ous solution. In the Table Examples, the A4« values are
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written in brackets next to their hues; the wavelength
numbers are given In nm.

EXAMPLE 1

48.3 vparts of
amino-2''-sulfophenylazo)-5-pyrazolone are reacted in
aqueous solution (750 parts of ice-water) at 0 to 2° C.
and a pH of 5 with 14 parts of cyanuric fluoride. As
soon as no more free amino groups re detectable, 49.7

CH)—CHy»—~—S0O,~—CH>

I
OSO3H

CH»

!
HO:SO—CH>—CH;—50

1-(4'-sulfophenyl)-3-carboxy-4-(4"- 5

OH
N A’l\ N N
NH—l\x /II—NH—UN=N /
N
SO3H — N

40

tween 5 and-7 and a temperature between 10 and 20° C.
A neutral aqueous solution of 49.7 parts of 2,5-bis(3-sul-
fatoethylsulfonylmethyl)aniline is then added, and the
temperature is increased to 40° C. and the pH adjusted
to 5.5. After the condensation reaction is completed, the
dye according to the invention 1s precipitated with
potassium chloride from the neutral solution and iso-
lated. Written in the form of the free acid, it has the
formula

Cl

SO3H

COOH

parts of 2,5-bis(3-sulfatoethylsulfonylmethyl)aniline are

added and the reaction is carried out at 0 to 20° C. and
a pH of 5 to 7. The synthesized azo dye according to the
invention is precipitated with potassium chloride. Writ-
ten in the form of the free acid, it has the formula

F

CHy=—CHy='SO;—CH; )\

CH>

|
HOSO—CH)—CH>»—S0O>

(}i-mgx —_ 427 nm)
and dyes the materials mentioned in the description in

particular cellulose fiber materials, such as cotton, 1n
golden-yellow hues which have good fastness proper-

and has very good fiber-reactive dye properties. For
example, on cotton, 1t produces yellow dyeings and
prints which have high color strength and good fastness
properties.

SOsH

OH
§ N~ TN N
OSO3H NH—I\\. J——NH N=N /
N
| — N

SO3H

COOH

EXAMPLE 3

To prepare an azo compound according to the inven-
tion, the procedure of Example 2 1s repeated, except

ties by the application and fixation processes customary 45 that the same amount of 3,4-bis(8-sulfatoethylsulfonyl-

in fiber-reactive dye technology.

methylaniline is used instead of 2,5-bis(B-sulfatoethyl-
sulfonylmethybaniline. This gives the dyestuff accord-

EXAMPLE 2 ing to the invention of the formula
Cl
X o
-
N N N
N SO3H
SO;—CH; — N
| {0 X!
CH, COOH
| CH>
CHj |
| SOy
OSO3zH |

CHy=—CH;0S0;3H

(?lmax —_ 427 I]Il'l)

The monocondensation product from 18.8 parts of

1,3-phenylenediamine-4-sulfonic acid and 19 parts of 65

cyanuric chloride is diazotized in the usual manner, and
this diazonium compound is coupled onto 28.5 parts of
1-(4'sulfophenyl)-3-carboxy-5-pyrazolone at a pH be-

in form of the alkali metal salt (potassium salt). On the
materials mentioned in the description, such as in partic-
ular cotton, it produces yellow dyeings and prints
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which have high color strength and good fastness prop-
erties. |

EXAMPLE 4

SO3H

‘— o

SO3zH

The monocondensation product from 19 parts of
cyanuric chloride and the azo compound prepared from
30.3 parts of 2-aminonaphthalene-4,8-disulfonic acid as
diazo component and 15 parts of 3-acetylaminoaniline

as coupling component is prepared, and this product 1s g

reacted in aqueous medium at 20° C.andapH of 6 to 7
with 49.7 parts of 2,5-bis(B3-sulfatoethylsulfonyimethyl-
)aniline. The azo dye according to the invention is iso-

lated by precipitation with potassium chloride and fil-
tration. Written in the form of the free acid, it has the 35

formula

Cl

SO3;H

NH—CO=—-CH;
SO3H -

(Amax = 392 nm)
and dyes the materials mentioned in the description,
such as in particular cellulose fiber matenals, in reddish
yellow hues which have high color strength and good
fastness properties.

EXAMPLE 5
The starting azo compound used in Example 4 i1s

reacted in aqueous medium at 0 to 2° C. and a pH of 6 45

SO;H

SOzH

to 7 with 14 parts of cyanuric fluoride, and 49 7 parts of
2,5-bis(B-sulfatoethylsulfonylmethyl)aniline are then 60

added and the second condensation reaction is carried
out at a pH of 6 to 7 and a temperature between 0 and
20° C. After the reaction is completed, the aqueous
synthesis solution is brought to a pH of.10 at a tempera-
ture of 20° C. by means of sodium hydroxide solution.
After about 15 minutes the transformation of the B-sul-
fatoethylsulfonyl group into the vinylsulfonyl form is

completed. The synthesis solution is brought to a pH of

I PR
—~ — —
| |
NH—\a NH
HO;3S N
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6.5, and the azo dye according to the invention is pre-
cipitated by means of potassium chloride and isolated.
Written in the form of the free acid, it has the formula

F

N Al"\ N CH;—S0y;—CH=CH,
iy Mnm
N

NH—CO—CHj;
CH;—S0Oy—CH=CH>

(;\.mﬂx = 393 nm)
and dyes, for example, cotton by the application pro-
cesses customary in fiber-reactive dye technology in

reddish yellow hues which have high color strengths
and good fastness properties.

EXAMPLE 6

50.3 parts of 2-amino-5-hydroxy-6-(2',5'-disuifophe-
nyl-azo)naphthalene-7-sulfonic acid are reacted in neu-
tral aqueous solution (800 parts of water) at 0 to 5° C.
and a pH of 3.5 to 4.5 with 19 parts of finely dispersed
cyanuric chloride. 49.7 parts of 2,5-bis(8-sulfatoethyl-

CH;—S0O»—CH;

_ PR
N N |
N

CHy—S0O,—CH)

|
CH;—0SO3H

sulfonylmethyl)aniline are then added, the mixture i1s
warmed to 40° C., and the pH brought to a value of 3.5.
The second condensation reaction is- completed under
these conditions, and the azo dye according to the in-
vention 1s 1solated after a conventional clarification of
the synthesis solution, for example by means of spray-
drying. Written in the form of the free acid it has the
formula

Cl

CH;—O0S03H

CHy=—SO»—CH>

|
CH>;—0S0O;3H

and dyes, for example, cotfqn in orange hues which
have high color strength and good fastness properties.

EXAMPLE 7

To prepare an azo dye according to the invention, the
procedure of Example 6 is repeated, except that 43.1
parts of 2-amino-3-hydroxy-6-(2',5'-dicarboxy-
phenylazo)-naphthalene-7-sulfonic acid are used as
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starting azo compound. The azo dye according to the nyl-azo)naphthalene-7-sulfonic acid are used as starting
invention of the formula (written in the form of the free  azo compound. Written in the form of the free acid, the
acid) ~ synthesized dye according to the invention has the for-

CHy=—S0O,—CH>

|
CH,—O0OS0O3H

CHz—SOQ""(IZHz

CH>,—QS0O3H
(Amax = 480 nm)
has very good fiber-reactive dye properties and pro- mula
SO;H jl\
N=N N ~ N CHZ_SOZ_(':HZ
| CH;—0SO0;H
CH» O ~ NH
HO3S N
CHQ—SO}_"'(I:HZ
CH;=~0S03H
(hmgx = 500 nm).
duces on the materials mentioned in the description, It dyes, for example, cotton by the application and fixa-
such as, for example, cotton, dyeings and prints in tion processes customary in fiber-reactive dye technol-
orange hues which have high color strength and good ;; ogy in bright scarlet hues which have good tastness
fastness properties. properties.
EXAMPLE 8 EXAMPLE 10
To prepare the dye according to the invention of At 0to 5° C. and a pH of 6.5, 47 parts of the known

Example 7 in its vinylsulfonyl form, the aqueous synthe- ,, aminodisazo compound of the formula
sis solution of the dye of Example 7 is used as the start-
ing material and brought to a pH of 10 at 20° C. by
means of sodium hydroxide solution. After a reaction
time of 15 minutes, the mixture is brought to a pH of 6.5,
the dye solution is clarified and the resulting dye ac- s
cording to the invention of the formula (written in the
form of the free acid)

CH>—SOy—CH=CH)

is precipitated as the alkali metal salt (potassium salt) by
means of potassium chloride ‘and isolated. It also has 60
very good fiber-reactive dye properties and dyes, for in 300 parts of water are reacted with 10 parts of cyanu-
example, cotton in orange hues which have high color ric chloride. The resulting product is then reacted with
strength and good fastness properties. 26 parts of 2,5-bis(8-sulfatoethylsulfonylmethyl)aniline
| at a temperature of 20 to 25° C. and a pH of 6.5. After
EAAMPLE 9 65 clarifying filtration, the dye according to the invention
'To prepare an azo dye according to the invention, the is isolated by spray-drying. This gives the electrolyte-
procedure of Example 6 is repeated, except that 43.1 containing dye powder of the alkali metal salt of the
parts of 2-amino-3-hydroxy-6-(2'-sulfo-4'-methoxyphe- disazo compound
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SO3H

“ . N

SO3H

I\
2.

SO3H SO3H

(Amax = 457 nm)

which dyes cotton in reddish brown hues which have
good fastness properties.

EXAMPLE 11

67.2 parts of the known aminodisazo compound 4-[{4'- ,,
(2’'-sulfo-4''-methoxyphenyl)azo-6'-sulfonaphth-1'-
yl]Jazo-1-aminonaphthalene-6-sulfonic acid are reacted
in aqueous solution (800 parts of water) at a pH of 6.5
and a temperature of 0 to 5° C. with 15 parts of cyanuric -

SO3H

HO

46

N CHy~ SO;"‘*(IZH;;

CHy;—0OS0O3H

CH»—S0O3~CH>

:
CH;--0OSO3H

solution of the diazonium salt of 17.3 parts of 1-amino-
benzene-2-sulfonic acid is then added to this reaction
mixture, and the coupling reaction is carried out at a pH
of 4 to 4.5. 49.7 parts of 2,5-bis(8-sulfatoethylsulfonyl-
methylaniline are then added, and the condensation
reaction is carried out at 35° C. and a pH of 5.5 to 6.5,
the synthesis solution is then clarified, and the dye ac-
cording to the invention of the formula (written in the
form of the free acid)

Cl CH;—S0;—CH;

)—-\ (|3H;:_-OSO3H
N N
NH—Q J——NH
N

N=N | CHZ-—-SO;_—(IZHZ
| CH;—0S03H
HO3S SO3H

(?lmax — 531 nm)

chloride. 49.7 parts of 2,5-bis-(8-sulfatoethylsulfonyl-
methyl)aniline are then added, and the second conden-
sation reaction is carried out at 20 to 35° C. and a pH of 40
5.5 to 6.5. The synthesis solution 1s then clarified, and
the resulting dye according to the invention of the for-
mula (written in the form of the free acid)

SO3H

SOzH SO3H
(Amax = 450 nm)

is isolated as the alkali metal salt by evaporation under
reduced pressure or by spray-drying. It has very good
fiber-reactive dye properties and dyes, for example,
cotton in reddish brown hues which have good fastness
properties.

EXAMPLE 12

19 parts of cyanuric chloride are reacted in a known
manner with 32 parts of 1-amino-8-hydroxynaphtha-
lene-3,6-disuifonic acid in aqueous medium. The acid

65

is isolated by spray-drying. It has very good fiber-reac-
tive dye properties and dyes the materials mentioned in
the description, such as, for example, cotton, by the
application processes customary for fiber-reactive dyes
in red hues which have high color strength and good
fastness properties.

Cl

—SOZ“CH

NH-—k )—NH© Hz—= 050318

—SOZ“CHZ
CHz"‘“OSO}H

EXAMPLE 13

To prepare an azo dye according to the invention, the

procedure of Example 12 is repeated, except that the

diazonium salt from 18.1 parts of 2,5-dicarboxyaniline is
used as the diazo component and the coupling reaction
is carried out at a pH of 6.5 to 7. This gives the azo dye
according to the invention of the formula (written in the
form of the free acid)
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Cl
P
N N
COOH HO NH% J—NH
N
N=N
HO1S SO3H
COOH

(Amgx = 540 nm)

as the alkali metal salt. It has good dye properties and
produces, for example, on cotton, brilliant red dyeings

SO3H
(;\mﬂx — 542 nm)

and prints which have high color strength and good
fastness properties.

EXAMPLE 14

To prepare an azo dye according to the invention, the
procedure of Example 12 is repeated, except that the
diazonium salt from 28.1 parts of 4-(B-sulfatoethylsul-
fonyl)aniline is used as the diazo component. This gives
the alkali metal salt of the compound of the formula

SO

|
CH»

i
CH,—0S03H

(Apmax = 3523 nm).

This dye according to the invention has very good
fiber-reactive dye properties and dyes, for example,
cotton in strong red shades which have good fastness
properties.

EXAMPLE 15

To prepare an azo dye according to the invention, the
procedure of Example 13 is repeated, except that the
solution of the diazonium salt from 30.3 parts of 2-
aminonaphthalene-1,5-disulfonic acid is used instead of
the diazonium salt from 2,5-dicarboxyaniline. This gives

15

33

40

60

65
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CHy—§503—CH3

CHy—0OSOzH

CH3=507=—CH3

I
CH,—O0SO;H

a dye according to the invention of the formula (written
in the form of the free acid)

Cl CHz—SOE—?Hz
Ja\ CH;—0SO3H
N N

CHy=50,—CH;

|
CH;—O0SO3H

in the form of its alkali metal salt. It dyes the materials
mentioned in the description such as in particular cot-
ton, by the application and fixation processes customary
for fiber-reactive dyes in red hues which have high
color strength and good fastness properties.

EXAMPLE 16

The aminoazo starting compound 7-(2'-sulfo-5'-
aminophenyl)azo-1-benzoylamino-8-naphthol-3,6-disul-

CHy=S50y—CH>

|
CH;—OSO3H

CHy=—S0Oy~CH>

|
CH>—0OS03H

fonic acid prepared in the usual manner is reacted with
the equivalent amount of cyanuric fluoride in accor-
dance with the procedure of Example 1. The difluoro-
triazinylaminoazo compound thus obtained is reacted
further in accordance with the procedure of Example 1
with the equivalent amount of 2,5-bis(3-sulfatoethylsul-
fonylmethyl)aniline, and the resulting dye according to
the invention is isolated from the synthesis solution after
a clarifying filtration by spray-drying. Written in the
form of the free acid, it ‘has the formula
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F

CHy=~CH»—-S50,—CH;

|
OSO3H

CH>»

|
HO3SO—CHyCH2—S0»

(Amax = 509 nm)

and has very good fiber-reactive dye properties. When
applied by the application and fixation processes cus-
tomary for fiber-reactive dyes, it produces on the mate-
rials mentioned in the description, such as in particular
cotton, brilliant red dyeings and prints which have good

fastness properties. -
EXAMPLE 17

15

20

64.8 parts of the known copper complex azo com- |

pound of the formula

/ N

N===N “ SO+H

SO;H

HO3S

NH>

are reacted in aqueous solution (700 parts of water) at a
temperature of 0 to 5° C. and a pH of 2 to 3 with 19 parts
of cyanuric chloride. 49.7 parts of 3,4-bis(3-sulfatoe-
thylsulfonylmethyl)aniline are then added, and the sec-
ond condensation reaction is carried out at a pH be-
tween 6 and 7 and a temperature of 20° C. The dye
according to the invention of the formula (written in the
form of the free acid)

Cu

SO3H

HOJS'— N—-—-—-N SOzH

25

45

50

NH—CO—O
NH—J\ )_ NH‘@
SO;H HO;3S SO;H

is then isolated from the synthesis solution as the alkah
metal salt, if necessary after clarifying filtration, by
spray-drying. It has very good fiber-reactive dye prop-
erties and dyes, for example, cotton by the application
processes customary in fiber-reactive dye technology in
blue hues which have high color strength and good
fastness properties.

EXAMPLE 18

26 parts of the known starting compound of the for-
mula

“‘ o

CH;

SOzH

CH3
NH>

are reacted in aqueous solution at O to 5° C. and a pH of
2 to 3 with 10 parts of cyanuric chloride. 26 parts of

2,5-bis(B-sulfatoethylsulfonylmethyl)aniline are then

added, and the second condensation reaction is carried
out at a pH of 6 to 7 and a temperature of 20 to 25° C.
The synthesized anthraquinone dye according to the
invention of the formula (written in the form of the free
acid)

CH;—S0O;=~CHy~CH;—0S0O3H

..-""'

c1—k /|—NH

CH;—S803=—CH3y—CH3—0S0O;3H
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SO3H -

CH3

N N
c1—-k... J-—NH
N

S2

CH>,—S03—-CH;—CH;—0S0O;3H

CHy;—S0O»—CH;—CH,—0OS03H

is precipitated from the synthesis solution with potas-
sium chloride and isolated. The dye according to the

invention has very good fiber-reactive dye properties -

and produces, for example, on cotton by the application
and fixation methods customary for fiber-reactive dyes,

HO1S

in particular by the known printing processes dyeings
and prints in bright blue hues which have high color
strength and very good light fastness properties.

EXAMPLE 19

A suspension of 31.6 parts of 1-amino-8-naphthol-3,6-
disulfonic acid in 300 parts of water is added at 5° C. to
17.3 parts of aniline-4-sulfonic acid diazotized in hydro-
chloric acid solution. The coupling reaction is carned
out at a pH between 1 and 2 for 8 hours, and then a
suspension of 38.6 parts of the primary condensation
product from 1,3-phenylenediamine-4-sulfonic acid and
cyanuric chloride diazotized in hydrochloric acid solu-
tion is added. The coupling reaction is then completed

25

>0

39

in a weakly acidic solution by means of 17.8 parts of 65

sodium carbonate. A solution of 49.7 parts of 2,5-bis(3-
sulfatoethylsulfonylmethyl)aniline is then added, and
the second condensation reaction is carried out at a pH

of 6.5 and a temperature of 20 to 30° C. The dye 1s
isolated from the synthesis solution, if necessary after
previous clarifying filtration, by spray-drying. This
gives a black electrolyte-containing powder of the al-
kali metal salt of the compound of the formula

Cl

P
N N
NmN@- vai—  Menm
N
SO3H HO3S

CH;—S0,—CH;

|
CH;—0SO3H

CHySO»~-CH>
CH>—O0OS03H

which dyes cotton by the dyeing processes customary
for fiber-reactive dyes in navy hues which have good
fastness properties.

EXAMPLE 20

An aqueous solution of the azo compound prepared
by acidic coupling of 28.1 parts of diazotized 4-(3-sul-
fatoethylsulfonyl)aniline and 31.6 parts of 1-amino-3,6-
disulfo-8-naphthol is reacted with a suspension of 38.6
parts of the primary condensation product from cyanu-
ric chloride and 1,3-phenylenediamine-4-sulfonic acid
diazotized in hydrochloric acid solution at a pH of
about 5. A solution of 49.7 parts of 2,5-bis(3-sulfatoe-
thylsulfonylmethyl)aniline is then added, and the con-
densation reaction is carried out at a pH of 6.5 and a
temperature of 20to 30° C. Written in the form of the
free acid, the synthesized disazo dye according to the
invention has the formula
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c1
O N“NO‘NH* /l_NH
so; HO3S SO3H HO;S
‘f‘“z
CH,—0SO3H

CHy=—S0O;—CHj
CH>»—O0S0O3H

CH,—S03—CH>

:
CH;—0SO3H

(hmax = 593 ﬂm)

and has very good fiber-reactive dye properties. It dyes, The triphendioxazine dye of the formula (written in the
for example, cotton in navy hues which have good form of the free acid)

HO1S

/@ NH~—CHy—CH;
CHg—CHg—-NH NH

SO3H J\
w— p— -
)..--'\ N CH>~—CH>— 50> N N

SO,—CHy=CH; |

N
e S N
N

CHy~—CHy—S0O»
SOy=—CH;—CH> |

| OSO3zH
OSO3H

fastness properties. is isolated from the synthesis solution by spray-drying.

It has very good fiber-reactive dye properties and dyes,
EXAMPLE 21 for example, cotton in reddish blue hues which have
15.8 parts of the triphendioxazine compound of the 45 good fastness properties.

formula
HO;S Cl
N O
S NH—CHg—(Isz
= NH,;
(sz""‘CHz—NH O N
NH3 Cl SO3H
EXAMPLE 22
are dissolved in 1500 parts of water at 45° C. at a pH of 19.7 parts of a copper phthalocyanine compound of

9 by means of sodium hydroxide solution. The solution the approximate formula

is then cooled to 0 to 5° C., the pH is brought to 7 by

means of hydrochloric acid, and a fine suspension of 9.7 60 [SO3H/—S0O,NH3]3
parts of cyanuric chloride in 100 parts of ice-water 1is Cupc/

added. Stirring of the reaction mixture at 0 to 5° C. and \\

a pH between 6.5 and 7 is continued until the reaction is SO; NH,

complete, and a neutral solution of 26 parts of 2,5-bis(83-

sulfatoethylsulfonylmethyl)aniline in 200 parts of water 65

1s then slowly added over a period of 10 minutes. The

temperature is increased to 20 to 30° C., and stirring is obtained in the usual manner by reacting copper tetra(-
continued at a pH of 6.5 until the reaction is completed. chlorosulfonyl)phthalocyanine with agqueous ammonia
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and 1,3-phenylenediamine in an amount of about 1 mole
are suspended in a mixture of 125 parts of 1ce and 125
parts of water. The pH is adjusted to 7 by means of
sodium hydroxide solution. 4 parts of cyanuric fluoride
are added at 0 to 2° C,, and the pH is maintained be- 5
tween 5.5 and 6 by means of sodium carbonate. After

(SO3H) 1.7
/
CuPc

AN

SOy=—NH

the reaction is completed, a neutral solution of 15 parts

of 2,5-bis(8-sulfatoethylsulfonylmethyl)aniline in 100
parts of water is slowly added, the reaction mixture 1s
warmed to 30° C., and the condensation reaction i1s
carried out at a pH of 6.5. The synthesized copper 25
phthalocyanine dye, which, written in the form of the
free acid, has the formula

[SO3H/—S0O,NH)]3

/
CuPc N N

\sog—NH—-/\l— NH% '
N
\\/

56
added. The mixture 1s warmed to 20 to 30° C., and the
condensation reaction 1s carried out at a pH of 6.5 for 4
hours. | | |
The resulting copper phthalocyanine dye according
to the invention of the formula (written in the form of
the free acid)

Cl CHE"'SOT'"(I:HZ
)--'*\ CH>;—QOS0;3H
N N
NH% J*NH
N

CHy— SO;—CH;~~CH;

|
OSO3H

SO1H

~1.8

is 1solated from the solution in the form of its sodium
salt by spray-drying. It has very good fiber-reactive dye
properties and dyes, for example, cotton in greenish
blue hues which have good fastness properties.

EXAMPLE 24
A neutral solution of 58.4 parts of the known starting

CH;—S0;—CH;

|
CH;—O0SO;3H

CH>—S0>,—CH>

(Amgx = 622 nm)

can be isolated from the synthesis solution by spraydry-
ing. It has very good fiber-reactive dye properties and
dyes, for example, cotton in greenish blue hues which 45
have good fastness properties.

EXAMPLE 23
58 parts of the copper phthalocyanine compound of

the approximate formula 50
(SO3H) - 1.7
/
CuPc
AN
SO—NH NH> 55
SO3H

~1.8

are stirred in a mixture of 300 parts of water and 125 60
parts of ice, until a homogeneous mixture i1s obtained;
the mixture is adjusted to a pH of 7 with aqueous so-
dium hydroxide solution. A fine suspension of 16.6 parts
of cyanuric chloride in 170 parts of ice water 1s added,
and the temperature is maintained at 0 to 5° C. and the
pH at 5.3 to 5.5. As soon as the reaction is completed, a
neutral solution of 43.4 parts of 2,5-bis(B-sulfatoethyl-
sulfonylmethylaniline in 250 parts of water 1s slowly

65

|
CH>—O0OS0O3H

copper formazan compound of the formula

NH>

SO3H
HO3S N N

is reacted at a temperature between 0 and 5° C. with 19
parts of finely dispersed cyanuric chloride at a pH of 3.5
to 4.5. As soon as the primary condensation reaction 1s
completed, a neutral solution of 49.7 parts of 2,5-bis(83-
sulfatoethylsulfonylmethyl)aniline in 200 parts of water
is added, and the second condensation reaction is car-
ried out at a temperature of 30 to 40° C. and a pH of 6.5.

The resulting copper formazan dye according to the

invention of the formula (written in the form of the free
acid)
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Cl CHy— S50y (I:H2
AJ-\ CH;—O0OSO3H
N N
NH% J— NH
COO o N
N/ CHz—SOZ-*(IZHp,
Cu
- /7 \ SO3H CH;—O0SO3H
HO3S N N
| I |
N N
N _/
C

(Amax = 608 nm)

is 1solated from the synthesis solution in the form of the
alkali metal salt, such as in particular the potassium salt,
by salting out with potassium chloride. It has very good

fiber-reactive dye properties and dyes, for example,

cotton in blue hues which have good fastness proper-
ties.

EXAMPLES 25 to 98

In the Table Examples which follow, further fiber-
reactive dyes according to the invention are described.
They also have very good dye properties and produce
on the materials mentioned in the description, such as in

23

30

35

435

50

55

65

particular cellulose fiber materials, by the application
and fixation processes customary in fiber-reactive dye
technology, dyeings and prints of the hue listed in the
particular Table Example, which have high color
strength and good fastness properties. They can be
prepared according to the invention by the procedure
customary for the particular type of dye and known to
those skilled in the art from the components evident
from the particular dye formula, for example analo-
gously to one of the abovementioned Working Exam-
plss.
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APPLICATION EXAMPLE 1

900 parts of an aqueous dyebath which contains 2
parts of the dye according to the invention of Example
1 and 80 parts of sodium chloride in dissolved form are
entered at 40° C. with 100 parts of a cotton fabric. The
dyeing is first carried out at 40° C. for 45 minutes and
100 parts of an aqueous solution containing 1.6 parts of
sodium hydroxide and 2 parts of calcined sodium car-
bonate in dissolved form are then added. Dyeing at 40°
C. 1s continued for another 45 minutes, and the dyed
material is then rinsed in the usual manner with cold and
warm water, soaped in a boiling aqueous bath contain-
ing a nonionic detergent, rinsed again with water and

‘dried. A golden yellow dyeing which has high color
strength and good fastness properties is obtained.

APPLICATION EXAMPLE 2

1900 parts of an aqueous dyebath which contains 2
parts of the dye according to the invention of Example
1 and 80 parts of sodium chloride in dissolved form are
entered at 35° C. with 100 parts of a cotton fabric. The
dyeing is first carried out at 35° C. for 20 minutes and
100 parts of an aqueous solution containing 1.6 parts of
sodium hydroxide and 2 parts of calcined sodium car-
bonate in dissolved form are then added. Dyeing at 35°
C. is continued for another 15 minutes, the dyeing tem-
perature is then increased to 60° C. over a period of 20
minutes and the dyeing process 1s completed at 60° C.
over a period of 35 minutes, and the dyed matenal is
then rinsed in the usual manner with cold and warm
water, soaped in a boiling aqueous bath containing a
nonionic detergent, rinsed again with water and drted.
A golden yellow dyeing which has high color strength
and good fastness properties ties 1s obtained.

APPLICATION EXAMPLE 3

1800 parts of an aqueous dye bath which contains 8
parts of the dye according to the invention of Example
1 and 140 parts of sodium sulfate in dissolved form are
entered at 25° C. with 100 parts of a cotton fabric. The
dyeing is first carried out at 25° C. for 10 minutes and
200 parts of an aqueous solution of 30 parts of trisodium
phosphate are added. Dyeing at 60° C. is continued for
another 10 minutes, and the dyed material is then rinsed
in the usual manner with cold and warm water, soaped
in a boiling aqueous bath containing a nonionic deter-
gent, rinsed again with water and dried. A golden yel-
low dyeing which has high color strength and good
fastness properties is obtained.

APPLICATION EXAMPLE 4

50 parts of an aqueous solution of 0.5 part of sodium
hydroxide and 2 parts of calcined sodium carbonate are
added to a solution of 4 parts of the dye according to the
invention of Example 1 in 50 parts of water. Using this
dye liquor, a cotton fabric 1s padded up to a liquor
pickup of 70%, wound on a batching roller and left,
wrapped in a film, at 20° C. for 3 hours. The dyed fabric
is then, as described in Applic. Ex. 1, subjected to an
aftertreatment by rinsing, soaping and drying. A golden
yellow dyeing which has high color strength and good
fastness properties is obtained.

APPLICATION EXAMPLE 5§

50 parts of an aqueous solution of 1.6 parts of sodium
hydroxide and 4 parts by volume of waterglass of 38°
Bé are added to a solution of 6 parts of the dye accord-
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ing to the invention of Example 1 in 50 parts of water.
Using this dye liquor, a cotton fabric is padded up to a
liquor pickup of 70%, wound on a batching roller and
left, wrapped in a film, at 20° C. for 10 hours. The dyed
fabric is then, as described in Applic. Ex. 1, subjected to
an aftertreatment by rinsing, soaping and drying. A
golden yellow dyeing which has high color strength
and good fastness properties is obtained.

APPLICATION EXAMPLE 6

2 parts of the dye according to the invention of Ex-
ample 1 are dissolved in 100 parts of water with the
addition of 0.5 part of sodium m-nitrobenzenesulfonate,
and, using the solution obtained, a cotton fabric is im-
pregnated up to a liquor pickup of 75%; the impreg-
nated fabric is then dried and padded up to a liquor
pickup of 75% with a warm aqueous solution of 20° C.
which contains 4 g of sodium hydroxide and 300 g of
sodium chioride per liter, the padded fabric is subjected
to hot steam of 100-102° C. for 30 seconds and the
dyeing obtained is finished by an aftertreatment accord-
ing to the procedure of Applic. Example 1. A golden
yellow dyeing which has high color strength and good
fastness properties is obtained.

APPLICATION EXAMPLE 7

3 parts of the dye according to the invention of Ex-
ample 1 is stirred into a stock thickener which contains
50 parts of a 5% aqueous sodium alginate thickener, 20
parts of urea, 1 part of sodium m-nitrobenzenesulfonate,
1.2 parts of sodium bicarbonate and 27.8 parts of water.
Using this print paste, a cotton faBric is printed, dried
and then steamed at 102° C. for 2 minutes, using satu- -
rated steam. The printed fabric is then finished by the
procedure given in Applic. Example 1. A golden yellow
print having a high color strength and good fastness
properties 1s obtained.

APPLICATION EXAMPLE 8

5 parts of the dye according to the invention of Ex-
ample 1 1s stirred into a stock thickener which contains
50 parts of a 5% aqueous sodium alginate thickener, 10
parts of urea, 1 part of sodium m-nitrobenzenesuifonate,
2.5 parts of sodium bicarbonate and 36.5 parts of water.
Using this print paste, a cotton fabric is printed, dried
and then steamed at 102° C. for 8 minutes, using satu-
rated steam. The printed fabric is then finished by the
procedure given in Applic. Example 1. A golden yellow
print having a high color strength and good fastness
properties 1s obtained.

EXAMPLE A
Synthesis of 2,5-di(B-sulfatoethylsulfonylmethyl)aniline

(a) 93.8 parts of mercaptoethanol are dissolved in a
mixture of 200 parts of water and 75 parts by volume of
a 33% aqueous sodium hydroxide solution; the solution
has a pH between 10 and 11. 87.5 parts of 1,4-bis(-
chloromethyl)benzene and 60.6 parts of a 33% aqueous
sodium hydroxide solution are added to this alkaline
solution; the mixture is slowly heated to 80° C. and the
exothermic reaction is maintained at about 100° C. and

- the mixture is then stirred at 95° C. for another 30 min-
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utes, diluted with 200 parts of water and then brought to
a pH of 7 with hydrochloric acid. After cooling to 10°
C., the precipitated product is filtered off with suction,
washed with cold water and dried at 50° C. It has a
melting
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point of §9-91° C.
(b) 116.2 parts of the compound 2,5-bis(8-hydroxye-
thylthiomethyl)benzene obtained in (a) are added to-
gether with 1.8 part of sodium tungstate dihydrate to

200 parts by volume of glacial acetic acid. The mixture

is heated to 90 to 95° C., and 194.3 parts of a 35% aque-
ous hydrogen peroxide solution are slowly added over
a period of several hours, the mixture is stirred at 100°
C. for another hour and then stirred into a mixture of
500 parts of ice and 100 parts of potassium chloride, the
precipitated product is filtered off with suction, washed
with water and dried. This gives colorless crystals of
the compound 2,5-bis(8-hydroxyethylsulfonyl)benzene
having a melting point of 209-212° C.

(¢c) 162 parts of the compound obtained in (b) are
added to a mixture of 180 parts by volume of sulfuric
acid monohydrate and 18 parts by volume of 65%
oleum at a temperature of no more than 40° C. 90.8 parts
of nitrating acid consisting of 30% of nitric acid and
70% of sulfuric acid are then slowly added at 30 to 38°
C., the reaction mixture is then stirred at 70° C. for

another 4 to 5 hours and then stirred into 2000 parts of -

ice water. To hydrolyze the sulfato group the acidic
solution is refluxed for about 3 hours. The mixture is
then cooled, the precipitated compound 2,5-di(3-
hydroxyethylsulfonylmethyl)nitrobenzene is then fil-
tered off and dried. It has a melting point of 125-126.5°
C.

(d) 128.6 parts of the nitro compound obtained in (c)
are dissolved in 500 parts of water at 60° C. and a pH of
6.5 and hydrogenated in an autoclave at 80° C. and a
hydrogen pressure of 50 bar in the presence of 50 parts
of Raney nickel. The mixture is then diluted with 1500
parts of hot water, and the catalyst is filtered off at 95°
C. The filtrate is cooled below 10° C., and the 2,5-di(8-
hydroxyethylsulfonylmethyl)aniline precipitates. It has
a melting point of 201° C.

(e) 84.3 parts of the aniline compound obtained in (d)
are added at a temperature of no more than 20° C. to a
mixture of 200 parts of sulfuric acid monohydrate and
125 parts of 20% oleum over a period of 30 minutes.
The mixture 1s stirred for about another 4 hours and
then stirred into 1000 parts of ice. Excess sulfuric acid is
neutralized by means of whiting. The precipitated cai-
cium sulfate is filtered off with suction and washed with
water, and the combined filtrates are evaporated to
dryness at 50° C. This gives 2,5-di(3-sulfatoethylsul-
fonylmethyl)aniline of melting point above 360° C. (f)
The B-sulfatoethylsulfony! compound obtained in (e)
can be converted to its vinylsulfonyl derivative, which
can also serve for better characterization of the struc-
ture of the sulfato derivative. To convert the 8-sulfatoe-
thylsulfonyl compound to the vinylsulfonyl compound,
30 parts of the salt-containing product obtained in (¢)
are added to 250 parts of water, the pH is adjusted to a
value between 10 and 11 by means of aqueous sodium
hydroxide solution, and the mixture is maintained at 40
to 45° C. for 1 hour. The resulting 2,5-di-(vinylsulfonyl-
methyl)-aniline precipitates, is filtered off with suction,
washed salt-free and dried.
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The vinylsulfonyl compound has the following
'H—NMR data (in d¢-dimethyl sulfoxide; at 300 MHz):

&(in ppm): 7.02 (d, 1H); 6.91 (m, 2H); 6.65

(d, 1H); 6.52 (dd, 1H); 6.16

(dd, 2H); 6.12 (dd, 2H); 5.29

(s, 2H); 4.14 (s, 2H); 4.32 (s,

2H).

We claim:

1. A water-soluble dye of the general formula (1)

-I (1)

1

e

R.rN N RZ

P I
N

CHy;—50—Y

CHy—SOr»—Y

- 1

in which

A is the radical of a monoazo, disazo or polyazo dye or
of a heavy metal complex azo dye or of an anthraqui-
none, phthalocyanine, formazan, azomethine, dioxa-
zine, phenazine, stilbene, triphenylmethane, xan-
thene, thioxanthone, nitroaryl, naphthoquinone,
pyrenequinone or perylenetetracarbimide dye;

R~ is hydrogen of alkyl of 1 to 4 carbons, which 1s un-
substituted or substituted by halogen, hydroxyl, cy-
ano, alkoxy of 1 to 4 carbons, alkoxycarbonyl of 2 to
5 carbons, carboxyl, sulfamoyl, sulfo or sulfato;

Rz is hydrogen or alkyl of 1 to 4 carbons, which 1s un-
substituted or substituted by halogen, hydroxyl, cy-
ano, alkoxy of 1 to 4 carbons, alkoxycarbonyl of 2 to
5 carbons, carboxyl, sulfamoyl, sulfo or sulfato;

W is fluorine, chlorine, bromine, sulfo, phenylsulfonyl
or alkylsulfonyl of 1 to 4 carbons, |

Y is vinyl or B-sulfatoethyl, B-thiosulfatoethyl, 8-phos-
phatoethyl, -alkanoyloxyethyl of 2 to 5 carbons, in
the alkanoyl radical, 8-benzoyloxyethyl, 8-(sulfoben-
zoyloxy)ethyl, SB-(p-toluenesulfonyloxy)ethyl or (-
halogenoethyl;

n is the number 1 or 2.

2. A dye as claimed in claim 1, wherein W is fluorine
or chlorine.

3. A dye as claimed in claim 1, wherein Y 1s 8-sulfato-
ethyl. |

4. A dye according to claim 1, wherein R~ is hydro-

gen or methyl.

5. A dye according to claim 1, wherein R?is hydro-
gen.

6. A dye according to claim 1, wherein n is 1.

7. A dye according to claim 2, wherein R* 1s hydro-
gen or methyl.

8. A dye according to claim 2, wherein R?1s hydro-
gen.

9. A dye according to claim 2, wherein n i1s 1.

10. A dye according to claim 3, wherein R*1s hydro-
gen or methyl.

11. A dye according to claim 3, wherein R21s hydro-
gen.

12. A dye according to claim 3, wherein n is 1.

13. A dye claimed in claim 2, wherein Y is 8-sulfato-
ethyl. -
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